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Discovery - 
helps your 
Spectrum 
make all 
the best 
connections 
for only £199-95 

In one simpte step you can now tronsfonn your 
Spectrum into a complete computer system 
Discovery Irom Opus Supplies is a sophisticated 
compuier nerve centre combining not just a 
powerful disc drive aiKl double der^ty disc 
interface but the most comprehensive rar^e ol 
interfaces capable of running printers, monitors, 
joyslicks and other peripherals 

No other system can oiler your Spectrum so 
many options - allowing you to play the very latest 
games or providing facilities lor serious business use 
Discovery's specification includes over £300 worfh 
of Spectrum peripherals and yet, at just £199.95^ this 
remarkable all-in one system costs less than a disc 
drive and interface combination 

Just connect Discovery to the rear ol your 
Spectrum and you've started the translormatioa 
Haw you hove immediate access to the very latest 
Japanese 3 '^ ** disc drive controlled via a powerful 
and ir^jenious double density disc interface The 
unit's built-in power supply feeds both Discovery 
and your computer allowing you to dispense with 
your Sindaii power supply 

The Opus system takes rto user memory Iiom 
your computer giving you full compatability with 
all tape tx3sed software including programs 
designed lor use with microdrive and Discovery 
even has its own RAM disc allowing you super tetsl 
access times 

Now the choice is yours Connect up a joystick or 
a printer to the built-in Discovery interfaces, linkup 
to a video monitor or incorporate your own choice 
ot peripheral using the through connector 

Whether you choose Discovery lor games or 
business use you can rely on a complete range ot 
readily available disc software produced by many 
ot Britams leading sottwaie companiesv and our 
price ol £19995 includes an unbeatable two year 
tree warranty and free delivery 

Discovery is available nallonwide liom Boots 
and Irom all good computer stores across the 
country Ring us now on 073765O8O for details of 
your nearest dealer or to order your Discovery 

Ttade and expojt enquiries welcome 

*Pnce q^toted relers to Discovery onir only 

Opus Supplies Ltd, 
55 Ormside Wa/, 
HolmHhorpe Industriat Estate^ 
RedhilL SURREY RH12LW. 
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WELCOME 




Welcome 



Ai last a^ we all kne^ ^oviJd 
happen, Sii^clair Re^oarch 
lowered the price o\ the Qi in 
Sepiember 01 coursf/ 1 his is old 
news by now. bu! the effect v^ilJ 
only )usi be siariMiyi to be seon 
and feU. 

The OL was always a superb 
machine, ai first m ^pecifka 
ttons on[y tsut liitierly, as The 
QDDS was improvfi-d and cor- 
rected, in reatKy. Super BASIC is 
aptly named, I prefer it to the 
Beeb'$ much vaur^ted BASIC, 
and the possibiitnes of the 
SfiDOD processor have ^ till to be 
completefy exploited. The big 
gest pfobiem wa& tand stilMs in 
my experi^nc^i the niic rod rives. 
Even with a compuier new in 
August, after making only siK 
t>ackup& from Quill (for the pur- 
poses of reviewing disk drives I 
Ihe original ha^ been ruined. 



\het\, bul even i^a ihti QL now 
represents one of th& be$t value 
for money deals afound Sn 
more people w]Jt buy the 
machine, iherefore thesof iware 
market will (hopefully f expand 
and programs weII become more 
available, there is quiie a 
reasonable amouni availabFe 
already (though the qualty of 
someisratherdubiousJ, the Cost 
of software shoutd come down 
and hopefully the QL sfio^iW 
takeoff. 

And so to bed 

Tbks issue contains a spt^^ial 
feature on graphics, an area 
w hic h m ost of us u se in one way 
or another. From the simplest 
games to the most complex 
business program^ aH bei>efit 
from the judicious use of 
graphics. We have aitempied to 
cover 3 wide area in this feature 
and we are sure itiere is 
somaihing here for you, 




Disk driven are ihe answer of 
course, and several interfaces 
have been on the market for 
some time now. However che 
combined cost has been pro 
hibiiive - in the realms o( 
C650 + for the smallest 
system. By knockin^g C200 oH 
this total the QL becomes not 
only a viabJe proposition but. 
taking the Psiori software into 
consideration, b very good deal 
indeed for the seriousysmall 
business user. Just as impor- 
tantly the bssic machine now at 
£199.95 is within the price 
limits of many others, hobby 
ists, games players and those 
wishing to le&rn about com 
puters, Remember ihe Spec 
trum in i;s original rubber key 
forrrr was only €25 cheaper 
when fifst launched and it sold 
like hot cBkes^ 

Yes, I know (hat the incredi- 
ble development of technobgy 
has lowered cost and increased 
the ability of computers since 



whatever youf particular in- 
terest. 

And. last but ce^lainty not 
leas t . ma y w e all w IS h you a very 
h«tppy ZXmas and one QL of a 
iSfew Year! 

RBYandCtfff 



Cribbage 

Dear ZX Compuling, 
The Cribbage program in your 
Aug /Sept issue is gr^^it the 
graphics are good (although the 
pegs don tquii& get ii right I and 
the game strategy employed by 
the Spectrum has quite often 
frustrated my owfi* However, 
the program as it stands b not 
quite the samess the one I grevy 
up with. 

1 . You must 'peg into Ihe hole', 
ie score exactly 1 2 1 points. 

2 . You cannot go out on a Jack! 
(I mean when you're on 1 19 and 
the other cuts you a Jack I. 



\- cured this with the foMowiny 
Ijnes: 

29 2 & IF s(plaverl ^s 121 

THEN LET ft- 
S 2 same text as 2 92 5 



The ioiloyvJng 
also required: 



amendment is 



8020 IFk-^ll THEN 

musi be amended to 



8020 IF k-11 
IISTHEfy 



AND sjptayer) 



I beiievti ihdt I have sufficrenily 
tested my version of itiis pro 
gram (15 20 timesJ to liable to 
say that, not only does it work 
but, due to thfcr Spectrum s pen 
chant for flushes, it can also find 
itself the occasional 'pegging 
band" when the crunch comes. 
As the Spectrum has wori^ a few 
more gafties than I have, the pro 
gram doesn't seem to lose any 
quality by intfoducing these 
rules. The text of the instruc- 
tions must a bo be amended to 
clarify these ad|ustments (line 
9085 PRINT 'to reach quality ' 
■'121 points** "(twice round the 
board!/' and an additional line 
9550 PRINT AT 5,0 :'*A card is 
now' "cm from Ihe pack. ' "If a 
jack is cut" 'from the pack 
then" the dealer gets ' "2 
points, unless" "iNa already 
has ' "119 points lyoy'^ "can 
not go out on"^' "a jackt." 
PAUSE GO SUB clear). 

I woukjj BJso iike to thank you 
and A J. Carter for the article 
'Adding the Phis' from tbi+ ^^me 
issue. By p^jre chance I had 
ordered an upgradiiKt kii a lew 
days before buying your publica 
tion. and despite now having lo 
wail for the kit to arrive 
f under Stan da hie. due to Ihe 
summer holidays of the staff at 
the mail order firm) I have 
'upgraded my Spectrum about 
len times by now and carTt wail 
for the kh lo at nve so thai I can 
get on with the real thing'' The 
article is interesting, heEps to 
reduce the frustration of waiting 
and msy well prove useful when 
the upgradiuy hil arrives. 
Yours sincerely p 
Philip Baker 
Wast Germany 




What does it do ii? 

Dear Sir, 

I have just read Ihi^ tiriicJe What 
does if do?' by John Ure, I have 
M tow ed m u ch t \m same cou rse^ 
bur without any of the many 
problems be seems to have had 

I started by biiying Interface 
1 and Mitrodnve - no problem 
with fitting this unit, \i all went 
together in a few minutes ai^ 
worked hrsi time. I then bought 
T as word 2 and len minutes' 
work amending the program ac 
cording to Tasman instructions 
saw it saved on a Microdrive car 
tfidge. At thrs point, it was clear 
that I nt^edt^d adeceni keyboard, 
so I opted for ttie expensive 
Transform unit Delivery wa* 
prompt, tendays and fitting was 
easy , ahout fifteen mmuies. The 
next step was a printer, so once 
again t went lo Iransfoim and 
bought ihe Smiih-CotonaTP 1 , 1 
a s k ed T ra nsf orm to se nd it to my 
work address, and they actiiallv 
rar^g me up ai work to check that 
I had the RS232 connector I 
had not given my work phone 
numberf The printer arrived two 
days taief . ten days after it was 
ordered The Sinclair RS232 
connector came into use and 
after amending T as word 2 to in- 
clude the baud rate and saving 
the amendud version, 1 w&s in 
business. The only problem I had 
was how to underline, so I w rote 
to Tasman for help and within 
^even day^ \ ii^*H "hi^ -rir^swer and 
bH was wr^ll. I 3i.»wi- not had any 
problems with Interface 1 . 
Microdrive. Tasword 2, the 
Transform Keyboard or tfie 
Pririter. 

fVly teply to the statement 
'Don't yoti think a new 
typewriter would l>e better?' is 
that I do not have to use Tippex 
anymore and amendment of 
mistakes is easy with T as word 
2. I can also store a balance 
sheet on Microdrive and by mak 
ing a few simpte amendmenis, I 
can bring it up to date for each 
bi-monthly meeting of the 
organisation of which I am the 
Treasurer. Prior to this, I have 
had to type our the complete 
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Balance Slieel lof i?achTne(*cinf|, 
Finally. I ( ai> ^ecommenrf 
Transform tot quick S^rvce BfU\ 
B very ^^nsible appruach lo 
ctistomer reiaiions. i also 
bough r from theni a Microdrive 
csriridge box anci a dusi coveHor 
the kevboard; ihis was ikm iin 
mediately avp^ilable, bui wae 
$ettt to Ttie ahmit i 4 days later , 
after they had checfetrf Thai ( shil 
wanif^dir. 
Yours faithrLtll!v. 
Major B.K. Whitworrh 
Sal^burv 

Decimal places 

Deaf Sir, 

I have jti^t lie^ri t^B<img I his 
monih's edhion lAugSl^pil of 
ZX Compiiimg and was 
pr«^c($drltty surprised tO se« my 
tetter reqsrriiiig df^cinia) places 
had been printed. 

However, on cheching the 
listiny of the d<>monisrraiion pfo 
gram ( notic€ci an pmi^sion in line 
BO. this should read" LET 
X -INT ((10 P(^ Nh^tO PK 

I also iiotad ehai my nam& 
had be«n spelt wirh an 'iV in 
sieadof »'p\ 

Regardmg !he problem of 
$tOMny ^^vOt^l scri^eri iiii<tg^s 
(Peri Pate Aug Seiil issued J. 
Mtsiers could pi obably make u$$ 
of an e^ccellent articfe on rh^ 
sutajfict by Duncan Overton m 
the FsbWardi 1984 edition of 
ZX Compuhng. 
Vouis farthfully, 
J.M. Thorp 
Swindon 



Chatterbox 

Dear Mf Elder, 

Please find encrtoseri ^ copy o( 
my tettflr lo Julian Chap^^lf 
you will' see that I fiave asked 
him to include a note aboul my 
program in ihe rteKi Xloiter 

1 thouftht I had better let you 
k now as well in ca^e you get any 
romebacl^ frnni riit^iifipointed 
readers. 

Having |iusl ^fictnvad the 
latesl ropy of ZX Cofuputing, I 
was flattored thai you had con 
sidered my proyrr^ni ZXylo- 
phone" worthy Of iitckjskjn in 
yourZX Chatterbo)^ column. 

Unforiunately, in The iransi 
tion fiom the SFSC Nev^sletfai 
to the hallowed (i^tges of ZXC. 
an essential line of texi went 
missing, nartrety '5ei your 
machine in FAST itie program 
will not work in SLOW/ 

1 £HTi concert iftd that tf^adcfs 
r>ey not real^e this and will be 
disappointed ihai thtif 81s te 
main mute. Please efisure thai a 
'correction' is included in yoiir 
I Text coluPTin. 

I have been getting a 
favourable reaction to tf resound 
programs I f^ave w mi ten did 
you know thai ihe sound can be 
channeled inio a hi f i thfoggb 
the MiC pofi? I am at piesent 
working on a 'sequencer' which 
stores played ricjied for replay 
Wt! shall no longer be a 'silent 
minotUy'l 

Congratulations On your col 
umn il should reach the paf is 



otiier publicaiions don't reach! - 

Keep up The good worh? 
SiiTCerely 
Paddy Moindrot 
Shropshire 

Microdrive files 

Dear Sir, 

I am writing to you because I 

iliiiik the followifig irtfofmation 

may help with the problem of 

tdentff ying what type of fife has 

been saved to a ZX microdrive 

earlrrdge. 

The problem arises when you 
CAT the micrcjdrive: the CAT 
does noc tell you what lype of 
fileis) tftey are, whetfier: 

a. PirogratTi file 

b. DATA f ilo 

c. SCREENS file 

d. & CODE file 

While I was fiddling with SAVE 
ing a tile ii> different colours I 
noticed thai I could SAVE pro- 
grams atKJ file with all sorts of 
tolours But of course the file 
name should Tiot exceed 10 
byte& If while SAVEing a fiJe 
you festrict the actual name to 
eight chataciers and the next t 
wo laytes to eith&f one of ttte 
following; DATA. CODE Or 
SCREENS , 

So. when you a^e SAVEing a 
file you would do tf^ following: 

SAVE* "M":ir'fiamexxxitx 
DATA^' DATA! \ (where DATA 
in ifie quote marks is extended 
mode D J 



Kempston E 



Deaf Hay, 

I have some comit^ents to mafee 

on your April Way edi^Tion, 

Where was the latest edilioti 
taf light screen designer? I would 
really like To see this* f imshedi 

Mf Tvfli^rticm a^^n asked fiow 
to si?rid multiple printer codes 
v^ilh the Kempston 6 intertacie 
This is e^sy, enter either s>s a line 
of program ni a direcr nontmaod 
COPYREM CHRS this slof^s 
the interlace sending its own 
eonirol codes, leaving ihe usei 
in cqniroL All that is now needed 
h f OT tbf? u^er to enter as part of 
his program the tine& oi basic 
deta^bd ic^ his primes manual for 
the facilities required. 

Fof example, for my Epson 
HX 80 enterintj the line 

LPmNTCHR$f270)CHR$(14h 

wilt switch on the enlafged print 
mode 



In your article A Present 
from Uncle' you gave a meTlu)d 
for attenng ihe address at which 
Ihe m /code works from by alter 
ing the absolute |ump address 
Why not change the instruct ions 
to relative lumps. Then ihe 
routif^e will work from any ad 
dress wilhoul furiher changes. 

The IQO JR iiTStructron 
altows a program to iump up lo 
eft her 12 7 byies forward of 
128 byte$ l>ackw«ifds This is 
quite ad eqijate foT the large pnnt 
routine, To ri^ake the alterations 
LOAD the routine to i:ls rTormal 
address of 32256 and ihen 
enter the folbwrny POKES' 

Wfiy the routine was not w ritten 



like this to tegiti with only Psion 
know. The rouTine can now b^ 
saved and loaded back to any 
address. Just cafi the routine 
frorti the loaded iiddfess and 
hey presto rt works! 

The program 3 that you pro 
vkfed to ^her ihe m/eode does 
fiot work! In fine 1 yoti INPUT s 
and then CLEAR si This 
makes my eaue 2 Spectrum 
iorget the variables! Giving an 
error code, Wns tfus routine 
tested? 

Thanks for the good mag atid 
please gfve us mqre tight screen 
designer' 
Vours sincerely 
Ed Corteen 
Wih shire 



POKE 3234 1,24 


The Jft instrucrKjn 


POKE 32342,1 72 


jump minus 84 'bytes 


POKE 32343.0 


now spare I 


POKE3236l,24 




P0KE32362,181 


jumprnMius75 byies 


POKE 32 36 3,0 




POKE32409.24 




POKE32410,149 


jump mmus 107 bvies 


POKE 3241 T.O 





*'M"M ;"nam«xx^KxSCREEN$ 
'SCREENS (where SCREENS in 
the quote marks is en tended 
mode /symbol shift KJ 

SAVE* "M ':1:''namexxKxx 
COOr CODE Address, length 
w her & CODE in the quote marks 
is extended mode I. 

So, when yoki do a CAT the 
foNowmg information is 
displayed: 

CARTRIDGE NAME 

namen^c^N^ if a program 
namexxx^DATA if a Data fite 
n amex x x x SC R E E N$ iif a Screen 
namexxx xCODE if machine code 

Of course wht>n LOADIng a file 
from cartridge you have to 90 
Ihrough thesatTte procedure ex- 
cept !hai you ust2 LOAD tnistead 
of SAVE 

i hop^u readers find this infor- 
mation useful. 
Yours sincerely 
Omer Coruk 
Lof^don 



What does it do? 

DearZXC. 

I want to say a few tltirtgsaboyt 
yout "What Do^s It Do?* article 
in the Aug /Sept issue. I am 
almost 1 2 and F hpve learned a 
lot- I was always baff Fed when 1 
turr>ed on the TV and saw people 
talkiriig about 'sin blah 
COS. waffle'. But I now 
understand Ihese things, I like 
trying to program in mft ar^ 
BASIC . Therii!' s helpfulsof i ware 
^g Collins Gem. and you can 
ma Ice ssome very good software 
fpr yours&if . 

So thanks Sinclair for your 
popular inexpensive, brilliant 
computers. If you're sick of 
Auntie Ethel's yak, then open up 
a briefcase and beat the hi score 
on Jeipac. Anywiiy. hard keys 
hurt my fbgers and remind me 
of a certai^n computer beginning 
with a *B\ I like soft keys. 
espec^aFly fof playing games 
with. 

Brian Gillespie 
Crownhill 
Piymouth 

Mancomp 

DearZXC. 

I took my Spectrum 4SK and In 

terface 1 /tnicrodrive to my local ■ 

computer repair shop, but they 

were unable 10 help me in any 

way. 

EvenLually I dackJad on Man- 
comp in IManc hesi e r a nd . af ter a P' 
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WELCOME 



short vteit mv Sped rum was 
working fatiltle^sFy. 

I would Jike 10 fecomrnend 
Martcomp lo all Spi^€trtim 
owners. 
Yours rdilhruPly 
Andrew Duncan 
Glos^op, Derbyshrre 
p.s. Ttiey make a good cup of 
lea as well . 

Cartoons 

D^3T Sir, 

I am a ZX Computing readef arid 
enioy your magazine very much, 
I particularty ^njoy vour am us 
ing. topical Mftoorts. ( enclose 
my own carloan which I think 
you may like. I would be 
delighted if you would publish it. 
Your^ sincerely 
Una OX on nor 
Co. Kildare, Eire 

Amt w&'m dstighted fo pubfish 
it. Lfrja's carfcon is pnttt^d 
efsewhere m ihe tetters page 

Avast behind 

DearZXC. 

W<?ll shrvef me timber&^ Your 
typesetter musi h@ive l>een as 
an^cious as you to get away on 
hoiiriay I fear you are in for some 
confused readf^rs with regard to 
fiyyre 1 r Program Lavouil m 



mv program 'Voyatje of Perir 
(ZXC Atig^ept* 

The following correo lions ate 
required W refle<^1 Ihe original: 

T . Atkt ^n iirrow f ^om bo« 1 00 
10 box 180, 

2- BoK 230 shoukJ read Check 
course w II h wind' 

3 . Add an arrow from bo^ 230 
10 box 1200. 

4 . Delete arrow head at bottom 
left of box 330- 

5 . Add an arrow from boK 3 T 
lobcjM 1400. 

6 . BoK 44 should read 4 400 

7 . Add an arrow from boK 3800 
to box 4400, 

8 . Adci an arrow from box 3900 
lobox 4 400. 

9 . Add an arrow from the 'Trade 
Routine' box to box 4^00. 

10 Delete the honjrontal €irrow 
tobox 1 645. 

1 1 Add a hori/ofUal arrow to 
box T600 from the far left 

The rest of the ariicle Is splendid 
so belay keel-hautifig . the cat 
o' nine tails should be sufficient' 

Thanks for a sup^r mag, 
Norman Brooks 
Snodland. Keni 

Oh weft acruafty to b& fsir, ft 
had nottutfg fo do with oar 
rypesHf^rs ^wtm &fe a spi^odiif 
bunch ot peopfe. esppcfiittv 



sinc& they ca/p cause as attsoris 
of pfobhm^ if W0 don't *$^;i 
them happy), in M§ctu&t fact n 
wa$ f*tf Jer/y*s fauft - Jerry fs 
the chap who d{>es aff our Aft- 
work tor us, rintt we don't h^^e 
io k^^p htm hi^ppY at aff. So, 
m&nm to Jefiy: IT'S ALL YOUf^ 
fAULTif 



Hex V Dec 

DearZXC, 

Afier reading ihe leiiers in the 
Aug^Sepi issue of ZXC, I feel 
ihai ( musi reply to iwo of il>e 
letters ihai were seni in io yoit. 

Firsi, Ihe reason why ris lings 
are sent in hex is thai ii's 
shorter. For example, AF BO 3C 
- three byt€& in hex takes i^m 
characters, whereas 

175.176,60 ~ three bytes in 
decimal takes eight characters. 

Not only is it shorter to write 
machine code in hex, but hex 
always stays the same lengih, 
so you can wriie long 
siaiemenis like A6 34 CO . In 
decimal fewcause the length 
varies lie 20 T or 1 5 one has 
two digifSp Ihe other ihreeL you 
musi divide ihem with commas 
ie J 66 . 1 BO J 9 2 So, hex really 
is more convenient . 

As for D.J. Shellhorn's letter 
about sound, six endeiqhi chan 




MMfiru^€ TV 5 TM/S L/TTLt 



nel sou nd c a n be m ade by I m k i ng 
the three channel sound <ind 10 
interfaces from Wi^lliam Stuart 
Sysiems. Just one of these in 
tefaces will provide three chan 
nef sound and sixteen 10 ports. 
Two ur^il$ wHl prsjvule jirx f:l"iarv 
nel sound i\ntX Thirty two l-'O 
ports, while three uniis will pro 
vide nme chanp^el sound and 4 8 
l^O ports. However, no more 
ihan rhreif iinii^ can bt; linked 
logelhei. 

I iinish by congra tula tiny you 
on your eKcellent magajine. 
Voiir$ sincej'ely 
SBmoii Bryan 
Nf- Newbury, Berks 



'81 tips 



DearZXC. 

In reply loG M- Raines. I would 
be happy to swap ZX8! adven 
ture tips if he would like to con 
tact me. 

fWean while, here are a few 
tips for the Artie range of adven 
tures: 

Pianei of Death ^ wear the 
boots to retrieve the gold coin 
from Ihe lake Guards can be 
hribeft Afmr firing ai the force 
f ieJd, dance to the music playing 
on (he rariio 

Inca Curse in ihe fire room, 
get the lamp before putting out 
die flame?; Ladders are vety 
helpful to g^i onio hic^h (edges. 

Ship of Doom - silver rods -^ 
battery - sonic screwdriver, 
Improve your eyesight with 
^ Masses Don't irusi lit lie girls 
Fic^hting is better than running 
away. Look up frequently. Rope 
^ hook - help. 

Espionage Island — Ihe first pro- 
hi'-m is solved by feeling the 
jjfk corner of the plane 
wreckage and then pulting^ 
Unstrap parachute, do not go 
south, go we^t twice. Give the 
beads f o the native woman who 
vv ifl dfop a knife at your feet. The 
ir ttfiti is important, so read it. 
Stitched is the same as sewn. 

I wouid also hke to hear from 
7X owners who use their 
m^achine for programs other 
than games. 
Yfjurs sir^cerely 
Mark Eklon 
146 Fairtieid Road 
Hey stia m , La nc ashire 
p.s. Iwould like to know sf any of 
your readers h^ve any of the 
following issues of ZXC ih^t 
they would like to sell: Volume 
l.nosl ,2,9,10,1 1 Volumes, 
nos 1 ,2 . 
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VISA 
ACCESS 



SPEEDYSOFT 

U1-B46 9:V'i:{ (24 HRS) 



EUROCARD 
MASTERCARD 



WE ALWAYS TRY tO StND Y<iUR PRCX^RAMS OH f HE 
SAME DAY Wl CIT YOUR ORDiR, IHAl S WHV IT'S 
tALlEU !^PE£DVS(>tr; AR ^rtgr^iti fwiruHv in tltKli 
before wt idmlto fheml FOREIGN OltDERS 
WELCOME, ulkrM niMofiwrf m 64 CDunlriH br 1 
y**i>. UK prkn iiKlude VAT: rtpofl pric« jre ibc same, 
pluv pAp, bef^in« of I he e^^ra Hrorfc, inv^^tved. Pay by 
■^ferlinic cheque, h^nfc drjlf qr pcnl^l order, AH order* 
mmt be prepjiid: we M?nd vixir prngr^mv 4^ won ji^ we 
rtI viHJr moni-y! Il\ iAsltf Iti order bi^ phmve Trofn Jny 
(ounlry with ^iKir VISA, EUROCARD. MASTERCARD or 
ACCESS, C*ll «l^46 ^353. Hbr^, 7 lijv* a week. All 
PROORAMV fOI^ SPECTRUM AND SPtCTRLM t. SIG 
FREE UlUSTRAUtl CAIAIOGUE WITH fVEHV DRDIR^ 
Df TAIlf P REVIIWS. LOAO IIMB, WHAT lH£ CRITICS 
SAID, ETC., Cjitjlofl.ue iiHlmk^ ^11 the «Utsk 'serious 
sohw-jfe', loo, "Seiwl £1-00 ijre^^fidi^fj Miih \aut imt 
ortlerj Uu cAtdkisue CHily. TWO f Kit Slank f APIS DR 
ONK EREF MICRODRIVE CARTRID€E If VQUR ORDEH 
»Rtm THIS AD COMES TO OD OR MQJtl, eidudins 
p*p, SlJle choke on ord^r form. 



■. . . A VERY PROflSSlONAl StRVIl I 
ANO UKE A BREATH OF r«fM( AIR" 



((.. Mi IK, Sum'V» 



HITSQUAD! 



^H|Y !^JL1) \ MLIUCIN H*& 10 Qt O^l Qf f Hf BARGAIih:^ 
Of Tut ll^f r On «oc Ijpr you rrl ffwr nrr^-t pr>nif|.f4nn Iik Ihr 
piicecJ OA4< BEAfM MfAH fpcwn V % Ci>W (ET SET WIUY i!hf 

DECATMIQH Irnm Otff^ft. And iABRI WL-lf Ifwn UlKniiilc. 
Onfiiul prkc* liriillvd fnvr £10. OlMi^u^) Cuietle i%M 



AMX MOUSE 



Ai 1**1 *he t^mou^ m^iuve tunt (jri ymii SpHKlfum, T'^ 
p«>j|(f- ln<:lud1^[h y^ur mouic plus iavt pmgf^rfi^. ^mX AAi l 
dfiwinj^ program tull d^ irtHii^ |Hiil><tQ^ti imenu^, poinlert. 
MOi \ml io* fyn. but OK for ensineefLn|jf#ichitKfyf4i 
ctfxwin|[, !!>o. AHX COIOUR rAimi leli you li^l »^ wilN 
C^kHir ^ny df**ift^ ifO*n amK aHI AMJ( CONTROL »\\f«>»s 
>OiJ lo u«^ the mau&e in you-r ciwn priF|trj.iiTt. ICOM pfSIO^iiR 
cr#jEei and ittirei r-can^L fuf iivf m youf -nM^n programs. IIm- 
wtWie piC^^?. With m^n^ib^ luM 179.95 

THE UNICORN 

Hffihi^fujtrd JiTTtJ k^'hcrt you crarit-rdei' thdi ffttrf* jfwJ 4 
liurl^in foyktitk pprf. it reji^ cf^ne^ ioo^ i^'lrr A4ffejTi^f"n hjit* 
iftfde J £rinrjit.r^rE?uj|f)/' cCrJili-JThe TirvE ifve-t- Siscclrum 
pfOgrjED lo come *ilh IH o*n mteriate. to turrj ii inio ^ MK 
^^nw! And Iherp'iL Ji he*<^ allignfiienl roijtinit, toa. LcM<i'%dVf> 
tarth^iti lAtKL'ft^icfDdMv^ IfH^pA^ illu^ltiiU'%1 pipcHutk WrtH 
clliC^ for iW ridvToturc M^p oi Thr g*mr (^'rrt A Helpline 
|}>hone ngrri'bef And b^SOO hKiil'onf^ 1^^ c%p3gfc m thii j^ijiptlii: 

WORM IN PARADISE 

A br^nd ntfw ^wenluri? syilem Irofn irvet 9 <« 4 nujot evem! 
McHT IcM Ihap i-v*f , by £<*ntpr(H*ifiji ordinary- Enj^li'^ll 0*rtr 
9T!t. VcKAbiilary c]r^«f tOOO wordi^ Und^f^land^ mptt 
comnundl IhJin ^ny olhec «dv«rKlure^ P1u» ^00 picEu^e^ *n<i 
now, wilh muNi-U^liifk^, 1^ Mrne dcw^ ncrt slop wht\e the 
piruire I* dfii^n. No moi* vu-iJlin^! AmAfLf^i;;. (Lc¥tt *PS 




N«|a Akrt 




Sh«tDw/Unicorn 




Hacker 




ScMtJeroo 




MJnport 




NATO ALERT 



A wAf $Mtnt iimulAli n|^ # nQn-fiucie4r confFJCt In EufDptt 
t>viHreeri hiATO and- Wai^^w Pact Iwcei. 1 or 2 p^iyfn. 5 ilitN 
l^tlt tfp la £1 dkllereni obii^clivei iruy he chov^n, [o 
detenfiine litngih oi pUif. Contphf^, horrrM^ltr rejlitlic, Mip 
ptr»phift help. Kintigven, loo. NoSfidf- ECCSrOifettf (5.95 



HACKER 



"Hj^kff rs ftot ii*e otfrer t&mputff iijffies. iVe ve loM yow 
how to hfdd fhf pHtjtf^m ivffyrhifig i^Hf ti up to j«ti. A 
/^i^hfe h«frer tvovkt ptoittif br t/i»I-jJT4i-errof »nrf ihaf'i 
hoit ^4# p£iy f^i*! ^Jine. '" That'f wti^l the inljv card lor 
Hacker' uyi. So we won't Irh you how lo l^nd ovl ibout 
Mjgflu lid. -or where yovr SRU% phlwrnon v^M? ii. oi even 
vitial your vital ^ttU ii HuT ihere a^rtf gjOOd mapi. kin of 
jn^maEed a^iphics and plenty ql mei-ugeb! Ihe mow y&a 
diicovpr. ihe rmire you enpDy rE, lAclivH^ianl C-afcrltr £B,(IO 
Whfcl* ytnt't^t 4t il, why not iMJy yourscR eEhl- 'KACKfR S 
HANDROOK MW pap^e paperbat^^ for |uii £4 9S at weJir 



MARSPORT 



rjijv 1-1 lA'Jwi' rfti- ij^^^ 'uw 6«*rt H'i»itff*g ifef. jn ^ctvrnfufe 

{fijpuiMf Compulmg Wt?t*fkfyi "iii*r wdlth /dIitt M*rsh 
ihortf .. IT t^ one Of The iH*ji snttmfion teqiiewei f*¥e*' >rt-fl 
on J JiipecrnjJT? ' " cCrjihiOun DArach in ipacitf Kot realKy, bur 
Commjuxler Fohn Mjr^h h*-^ Ihe *jme H*jlk a^ Cu-thulai-nn. 
Drittijjit Anlmi.tton^ with nitiEih 4nipro\'ed 3D- DtMQtnd SAVI 
available. jC^rgt^yiek Ca^em iV.'H 

NOW GAMES 

""tvceifmf kmfue ... .^houkf kt*ep you tfuif tor monlhi ... ii 

Coft^ffHttr^S Werkiyl]h\% loflipilalKirt lipe conUiPit: lOtDS 
OF MIDNIGHT fSeyondl: BRIAJ^ PLQODAXI ilht f%f|: 
PVIAMARAMA Ihtikmffn?: STEANGELOOP ^V^rnln?! FALCON 
PATROl 2 £Vfr|Wik ^JlAftlAN N^CHTS f4nlmtpto<» IE ii 
aiionifhlnfi irilue for money CVir|^ink Cftiifitt i$.41 



SORDERON 



iiKCrtffu/ JU/Td»ca/>jn^ Irt ftrrw|ur* ft> pfiorfwir j ^m? fihaP 
rfi* jT^n^' rfflK^wai^f** *f^nd4fifi ' fCampiJ^ef fjmi*rt '4 frtnc 
*EiCt"t*>VJ' lo 1^ rrrfJmi 4^1 ^icfr*rjffrp .. drf^n^f^ji^ showi ihe 
V¥4y forward/' iSmtidir Uieri 4,100 locatloni-. 7^ wtird 
VDCAbulary. 1 tentpnre inrnmand fccaJL HtrM ynu cir% lee 
«%erv ^tep ol ymjr <|uril and lallt Id fhf chirjcii?r» you mcclT 
Ch^dl ShiM<t a^jilahlr Iilhii Bcyund d you gft ytuck- Scce. 



(H Kl UMHNC. tU III 
tVIKVlAlAMK.Ut 



MONOPOLY 

' Aa rkit'lient */fnuJa^i>rT ... viiir/y urpernor To FAe olftef, noir^ 
juthorjfrTd YfT^ti^s .. f^F ^F ^^v^n flFff ve/y reaiFifH:. ' fffOVJ 
Nn^ Qlfici^ Monopoly, with ![> bcurd vtfw, lor i to 1^ pljtyvfl 
4fivy or j4I of whom m^y be l^ conrpuler Speciry lenj^lh of 
Rjme M you «b%h. Nn 5rhrk 'lei*ijFe Cenfiyii) C^f^etle £$-$S 

BORED OF THE RINGS 






Now Camet 



An eAcei!*#nT 
^tJn(>5pJ)e<ICJ% 

Lrihanced verunn ol Ehi-& huj^e^ funny, hea^ti fully 3i{r«phii:aJ 
Advp-nfure ip4MJE JiiMli m 4 fum Nn Siirl fSi^wioftJ 
CAttfTTE £*,9S 



POST lO: SPEEOVSOFT U%t^) 

17 CHURCH ftOADaONDOlV SWU 9HQ, ENGLAND, 
fof CATALOCUE ONLY, ^f^ t1 C«ft. Refunded ^ilh your (irst didef. 
I own a SPECTRUM. I enclOSC i cheque fO piv-jbk to Sp«d>^fl 
OR chifge my V(SA/ACClSMUROCAiiaMAST£RCA«D 



Mo. 



T-mi II rrrn 



Signjltire: 



Expiry Out 



■ Pk!A^ wTii« deaify. Ff u^ cant reid itn you wml git IL 

• Njime; ...._ ,.„ 

■ Address: „, ■, 



..^ hstcode: 



PHON E NO: rf ^, in CASf of query 



pKJsrim Nime 


Price 


























hMlJee & Packir^g UK add Jlp pet order 

Eufope ADD £1.0D per prognm 

Outuita Europe ADD £1.90 per program 

Tout Order 
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SHOPTALK 



oaas smoenasni 



itfcers, 



hopt 



company info 



A letter from 
Eclipse Software 

Dear Ray and CUH^ 

Thanks for the review of Leiaset 

in the August issue, bui your 

review in ^he same column for 

Scisoft's ABtronomy disap 

poif>t&* The program does no! 

rneniion Hattev's Comet snd is in 

fact a rip off from my book ZX 

Spectrum Astronomy which 

Scisoft now admit and claim tin 

the trade press) to hav^ 

withdrawn. 

y ours sincerely 

Maurice Gavin AtBA F RAS. 

Fighting words indeed, and 
perhaps Scisofr would like to 
reptV' Also I would like to point 
out that fn The News section in 
whhch we printed ihe items wv 
are not reviewing products but 
simply passing on mformation 
supplbd by the companies. If a 
review sample is sent (hen a 
comment may well be made and 
a full review, either elsewhere or 
in a subsetjUBJ^t issue, may be 
wrilton if we cbo find space to 
include it. 

Finally I mentioned HBlley's 
Comet as a reason why people 
may develop an inleie^t in 
Astronomy and unintentionally 
introduced the implication that 
the progtam tk-<iU with it. Sorry, 
sackcloth and ashes time again! 




Th& )^eiwyn Currit^ speech syn ,tg€XMf bay amffh^fiict that ^ouft^i^ 

fh&sser rs an akt fjfVQitrfT& whhh « rauitMt fhraij0t ihe TV wt^sdd fa thtf 

i}efffg wpackagG<J for Xmas ff you &ffm:t 
fftffry 0Mf>f?niTif?nttnff in (his SfW/l ft ^ 



Race round Britain on Micronet 800 



Not an actual coLrnty con nee 
lion, but a recently introduced 
game on the Micronet BOO ser 
vice. 

Developed by Mike and Lmd 
say Brown (Mike is the mind 
behind Chatlineand Gallery), it i^ 
a simukaneous mulTi player 
game i-n which player$ iravfi 
around the UK searching for tour 
secret locations Clues are fla^h 
ed onto the screen and as tN 
race progresses your 
geographical position is in 
dicated by a flashing cursor. 

Regular T 1 cash prizes are 
on offer to givD you a chance to 
recoup some of your telephone 
bill. I haven't been on-line for 
some ti^me now but I will check 
ihis out as soon a^ I can find my 
mod^m, 




BUD for RAM 

RAM Electronics have taken 
over if^ BUD Computers range 
of peripherals Their news 
release also informs us Thar they 
are about to release a new inter 
face for the Spectrum incor- 
porating joystick porL reset but- 
ton, power indicator and expan- 
^ron slol . Thit^ shoukt be on the 
market in time for Christmas but 
no price has been quoted. 

OL books from 
Longman 

The latest in (he Longman 
'Working with the Sinclair QL' 
series 15 WORD PROCESSING 
WtTH THE QL written by David 
Dempsier, The book is aimed ai 
Ihree possible users of the Quill 
program supplied with the 
machine. absoUite beginners, 
experienced computer users 
and experienced typists 

To enable: t he a u t h or i o cover 
.111 these areas the book is wrh- 
w-n in a very simple manner and 
supportetj l>y many iilust rations^ 
If you have problems in getting 
to grips witfi the instructions in 
the manual then this book will 
supply the answers. I have t>een 
ij^ing WP's for some time now 
,ind I was able lo learn a few 
things from the book. Chapters 
include Introduction, Getting 
Started, Basic Editing, Filing on 
Microdrive, Formatting, Ad- 
vanced Editing and Printing 
Teclinicjues. There is a teo a com- 
prehensive appendix sect ion r 

Mr Chips at home 

Peter Ellis went through the 
usuai gamut of confusion ^nd 
f r u St r a t bn w hen lea r n ing to pro- 
gram and decided to produce a 
series of instruciional programs 
to help others avoid the pro- 
hlijms he had HOME TUTOR is 
the result and consists of 
thirteen tapes dealing with such 
to$}ics as basic instructions, pro 
gram design, records, files. 
logic, peripherals etc. 

If you are an absolute begin- 
ner and wish to learn in this 
manner then contact Feadess 
Software Ltd. We were r^ot sup- 
plied with m address but ringing 
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HARDWARE NEWS 



01 402 3401 shoufd find so- 
m^Qti^ who will be abl€ iq holp 
you. 

The course cosis E9.80 per 
mofith plus r t .1 5 p&p, alter 
r^atively h can be supplied 
quarterly (or C30.00 a quarter. 



Replicating reality 

An issue wilhout a releti^se from 
InteHace PubNcaiions and Tim 
Hartri^ll PS rare and this rime 
presents us with RepNcating 
Reatiiy, Exptoring CompLiter 
Stmtjfeifions, This is a discussion 
of I he strnulating of real life 
situations and a set of programs 
which demonstraie various 
types of simulations , This win b« 
a useful book if your interns I li^s 
in this field, ^speciallv if vou ace 



a relative newcomer to the com 
puting seine- 
There nppeBTs to be nothing 
startingly innovative in the book 
and ihe concepts of mosi of the 
programs have nearly all been 
aired t^tore, however it is useful 
to have a collection of all the 
same type of programs arvd 
there is pleniy of advice ofi how 
io constract your own, pro 
viding. of course, you are 
familiar with programming in 
Basic. 

Chapters and programs in- 
clude Power of Simulations, 
Cornponents of Simulation. 
Feedback in Action, Simul- 
laneous Equaiions^ Life. Robot 
LogOp Stock Market and mar>y 
moj^e. At C 7 .95 it is worth con- 
sidering if vou're interested m 
this field. 





Getting into print 



Camel Products have been 
around a while Bnd have gained 
a reputation for producing 
specialist products. The latest 
item from them is POL YPR I NT, a 
Centronics printer interface for 
the Spectrum, The difference 
between this and other Cen- 
tronics interfaces is that the 
coefating system is on Eproin 
.vhich saves loading a special 
prociram. 

Although the Kemps ton E 

id zx Lpfifit III also have an in- 

i.tuih operating system. 

Polyprmi's extra special feature 

•! 1 n wril airow iej<i to be 



displayed un hicrij^rr*! ^nd pnmud 
in any of seven international 
character sets. French, German, 
Danish, Swedish, Spanish, 
kalian and, of course, Er^glish. 
These chafacter sets match the 
Epson FXSO's preprogrammed 
ones. Poly prim provides Llist. 
Lpfim and Copy a^id ps fulJy com 
paiibte with T^isword 2 . 

They do mention that if the 
preprogrammed character sets 
are not enough then you also 
have the facility to modifv Bnti 
design your own. Polypri-ni is 
f51r69 complete with cable 
and inc. VAT and p&p from 
Ca mbridge M ic roelectronics 
Ltd., One Mi If on Road. Cam- 
bridyi*CB4 1 UY 



More jov With 
Machl 

win Cheetah ever live clown 
(heir staternem - the joystick 
lb dead'? (Will we let themN 

Anyway, from Cheetah 
comes ihe Mach 1 ioystick 
which looks rather nice, and it is 
ckirmed that it wlHwithstand im 
mense punishment. I would 
have ioved to put thb to the test 
when reviewing Superrest. and 
maybe we'll gel time to tfy one 
out for the neict issue. 

In this time of an almost Con- 
fusing choice of joysticks the 
company claim ifiat the three 
Fire buttons make it worth chos- 
inq in preference to any other. A 
buitt in auto-f^re switch is also 



locaEsiiiii 
fSJS 



1 lor II at yaui 
:Cd reasonable 




The Saga 
continues 

I of praise when I 
ro. . : ■ [tie Saga 1 Empefor 
keyboard from Saga Systems 
Ltd., ^nd now that they have 
launched their superb looking 
Saga 3 ihey ate reducing the 



price of the original to f^ 39 95 

The look and feel of the Saga 
1 made it one of my favouriies 
to use here at the office and 
many an Issue of 2XC was Typed 
on it. The other two keyboards 
in their range are the Saga 2 Pro- 
file at 1 49 95 and the top of the 
lot Saga 3 Elite at C 79 .9 5 . ► 
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SOFTWARE NEWS 




Framed 

The Gofdon Microframe is one 
of the te^ peripheral designed 
to be ex panded and devdof^ed ifi 
th(? $tvle of the early pioiieerii of 
compuirng. In itself it ^s an open 
ti-^me dbk drive CQntfD^^ef wilh 
Connectors for a range of five 
spectsl cards lo be plugged in at 
wilL ihese give a wide and ver 
satilg applicairon to yoyr com 
puter. 

OK, so it doesn't look as tidy 
and neat as rnost of the peri 
[sl - i nn the market, but i1 you 
ijFL uriu of thCi manv hoblJV"st 
computer u^er^ and want lo yet 
the most out of your machine 
then thts system is worth look 
in 51 at. The cards available to 
plug in at the momens include u 
Centronics interface. RS2 32 



Modem drive. D A and AD i. 
vertets, 64 K payed tn 
memory and th^rg ure inorf^ 
under developmei>t 

The niairi imtpiijs^ of their 
contacling us this lime was to 
let us know that ihey have now 
implemented Interface I and 
Microdrive ^yniak. including 
Hook codes, to th*:ir Fbppy Disc 
Interface They lail us th^t a 
proyrams which will work w^thi 
the microdrives wil\ now work- 
With tfieir !i»yaiem. 

The basic Microframe disk; 
controller and chassis will cost 
you r 149. 50 and cards arc 
pficed l>etwe«n ElOOO end 
C 6^.00. If ytiu are interested 
phone them on 03 92 2 80 4 6 7 . 
or write to Gortfon Micro Lid., 3 
Cdliend^r Ho&<t H&athfjekJ Ind 
Centre. Ayr KA8 9DJ. 




Seeing stars? 

Ecln?^e Sofsw^ire have kept us 
informed of their products wuh 
'irahfyiny regutaruVr snd they 
"■■'dve addyd three new programs^ 
to their range. 

H ALLEY" S COMET is the only 
proc|Fam we know of ded^cy[ed 
soteV i£» the comet and appests 
:o be the definitive computer 
vorN on the subjeoi. C 6,96 . 
ASTROLABE Armnd with h 



tetescope and a Spectrum and 
this program you have a vasi 
and acciJfate amoimi of infor- 
mal ion afjoui the sky you se€ on 
yny dale The perfect way to 
t;ombine two hobbies, IT 6 .95 . 
CHEMICAL FORMULAE is a 
de^tdbank and revision aid all in 
one. O and A tevel students 
should find it uselul. 1 9.95. 

Contacf ihem ai 7 9 
Afdrossan Gdris, Worcester Pk . 
Surrev KT.1 7 AX 




Under selge 

i^orget the Ala mo. the wliole 
tL^rth is under seige in Gargoyle 
Games lati^st three part series of 
[>roQramSr Covenng 500 yeafs 
from 2424. the first part, 
MARSPORT, has ycju taking 
pjari of John Marsh, searching 
rhe enemy occupied city of 
r^arRp^rt to find the plans which 
will sirengihen the forcetield 
.■vhich is all that prevents Ihe end 
■ il civilisation as we know it. 

Oescribi^d as a graphic 
Klventure featuring the 'most 
sophi5ilic:ated animation ever 



produced on a home computer 
It has ten leveJs, 920 corridors 
and a fio&i of puzzles and aliens . 

Parts two and three, Forna^i 
and Gaih, are due out in January 
and April ^86 r <ind e^ch pari 
costs C9 .95 . We have all heard 
similar claims before bui at that 
price they're goirig to fiave to 
detiver the goods ^ 

If you can't afford Marspori 
then perhaps SWEEVO'S 
WORLD may fill «he gap. 
Described as a funny afcede 
adveniure, it features Sweevo 
the clumsy robot- Sounds in 
terestinq, at f? .95. 
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SOFTWARE NEWS 




x'wisHYouN 

( WERE HERE J 




INSTEAD OF MFr 



Melbourne mania 

Melbourne House has earned a 
tot of respect from us pynt^fSp 



released since our last issue are 
a W€?1corne surprise. 

TERRORMOLIKOS another 
off bf?at advflnlure from the 
authors of Hampstesd and 1 am 
sure*! willbea hit - probaWvby 
the time we go to pressi — it 
features ihe same sort of 
hurmour as Hampstead and 
l4 I though I Duly loaded it i ogive it 
y quick run through \ was caughl 
up in its aimosphere and ended 
up pFavinq for over two hours. 

The post card 5tyl« graph it; 5 
are an interesting attempt at be 
ing different but I fell thai ihe 
game, though iiTip roved, would 
h B V e ST eII bee n e x eel I eni w i t h ou t 
them. f:7;95. 

FIGHTING WARRIOR is 
sirnilar graphically to Exploding 
Fist, bui your character uses a 
sword and has a complex quest 
to undertake. We review it fully 
in The Jury . 



WHAM " THE JUKE BOX, 
has something to do with ihe 
group of Ihe same name^ and 
even 1 hough we saw an early 
version there is enough here to 
siEsie quire simply ihat n is Ihe 
BEST progiam for the musically 
inclined Spectrum u$er. 

Providing iwo simudsn&ous 
sound cliannels from the sofl- 
warc alone, plus rhythmic white 
noise options, graphrc repfes^n- 
tationof musical notation, tem- 
po, editing, foopingand the abili- 
ty to save tunes in a compiled 
form for use Jn your own pro 
grams, ehher on its own or ai the 
same lime ^s a game is played. 
Unfortunately we haven'i the 
time for a detailed review as it 
really needs a wc^k or so to do it 
iusiice, I will give i^a 4^m good 

going over and rfspori in the 

music ^dction next jssue. 
f 14.95. 



tjui new programs from thefe 
are an infrequent occurence, so 
the programs that they have 



Software news 



in Brief 



• For schools anrj coHoqt'S evc^ry where ifie nTformNiTicsTi th^n iJ 
group of major educal ional soft ware houses have ]Okned together 
could well be a cause for cetebratron 

BESA — British Educational Software Associates - has been 
formed to improve tho distribution and supply Of efkicational 
software. Some of the com parties involved are ASK, CoHins. 
Widget and Griffin . For more details w rite to BESA, 4 Lil He E^iyx 
Street. London WC2 R 3 LF. 

• Another group have ioined together. Ocean. Software PfO 
lects, Ultima re and US Gofd have created a compilation tape of 
their oldest, oops, greatest computer programs. Callt*d 
H I T SV I L LE a Pid priced a I C 9 . 9 5 t h is doe s a c ma ily r epresef 1 1 goott 
value for money ^ especially if you are 3 relative newcomer 10 the 
computing scene. The programs are Beach Head, Decathlon, Jet 
Ser Willy and A tic Aiac. 

• Adveniure Inter national's btest offering brings fictior^'s fnost 
durafjle hero to the computer sc:reen ROBIN OF SHERWOOD 
THE TOUCHSTONES OF RHIANNON is based on the recent TV 
series and follows the established format of an advernure with 
graphics. 

Sure to win as big a follow^r^g c^s Gremlins and 1 heir other suc- 
cesses, this program is avaitable at f 7 .95 . 

• fm in two mi rids about Quicksilva's new ^ame Schizofrenia, 
Hectic and somewhat weird arcade action from a weil establish- 
ed company for C 7 .99 , 

• PSS produced Mcoder, then Mcodet W and now, afier a 
leiKfthy pause. MCODER III- I loved Mcoder II even tltough you 
had to wriie in a kind of pidgeon Basic, The latest version is claim- 
ed to compile the entire list of Spectrurn Basic commands and 
handle full ff oat ing point arithm^tid. 

For lile in the fast lane look out for it at C 1 2 .95 . 

• Last issue we mentioned the strange goings on at a ceriam St 
Bride's School and their Quilled adventure The Secret of Si. 
Brides We enjoyed il and said that subsequent programs were 
likely to be e^citrng as they developed their style. THE SNOW 
QUEEN is the next and could be a biggie. 

Designed 10 be ptayed whilst reading the copy of die novel in- 
cluded, you do not control the main charactef but advise her. This 
means she wilt not always do as you want and may ^ven argue 
and answer backl It sounds unique and wfsll try and gel a copy 
and get our intrepid reviewer to give it a good talking to. 
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HARDWARE 



Getting into Print 

ZXC looks at two low cost, high quality ibico ltr i 



itifougti a hole provufed in ihi'^ 
frame. Oiherwi^e. «ji^ceyoiJ=gei 
the ri^hi edible, everything i^ 
ready to go 




Bfo^h^f Mt009 

ibico LTR- 1 

Suppfier: Saga Systems, 2 B^e 

ROBd. Wofkffiii, Surrey GU2 J 

4JTf04862i22977 

If voy use your compurer for 
anytl^ii^g other than taeaimg 
back nevei -ending hordes of 
aliens, ci pfinier i& becoming 
almost an unavoidable iiecess^ 
«y. As The QL includes ihe ex- 
i;ellent word processing 
pack^gi? Quill in Ihe piiCi*, own 
jng one without the accompany 
ing primer rs rather iiko owning d 
shotgun without any sheils, bui 
lis difficult gven to tak^ f ull ad 
vaniage of the Spectrum 
without orYe. 

The only problem i^ [hai 
primers of any quatity can be 
horrendouslv ei^pensiwe, ofien 
costing twice the price of ihe 
computer. ForiLinaiely. prices 
have been dropping recently and 
- even better news a range 
of low cost, high quality prmiers 
H^oks certain. Basically ihe id^a 
seems to be lo give the buyer 
high grade print without alf the 
added features that, however 
desir^b^e they may be. add 
substantially to the cost. 
Already Two machines of Thi$ 
type have appeared on the 
market, the Brother M 1009 
and the Ibico LTM sold in ihis 
country by Saga Systems. 



Brother M 1009 

The brother machine is a light- 
weight t3kgj, compact 
(330mm k 190 mm x 70 mm), 
near-leiier quality, ninepi^n im^ 



pact dot matrix pfinief designed 
to sell at just under r200. The 
connector C^bie costs beiween 
riB and E20 depend in y upon 
where you buy it (ahernativefy 
you can make your own). There 
is &n optional paper roller 
available (which costs around 
r 2 } as well as a dust cover arxt 
a pin feed unit The ofserations 
panel consists of two pad keys 
(online and line feed) and three 
indicator lamps: power, error 
and on-line. Printing is via a 
casset(e-type. endless fabric 
ribbon with an es time led Irfe 
spa n of a half ^m illion c ha rac c e rs . 

Print! rig is bi-directional logic 
seeking with a speed of 50 
characters per second The 
character set consists of 96 
ASCII 48 European, 16 Greek, 
48 graphic and 21 mathe 
matical and oiher symbols The 
number of characters per lirn^ 
varies from 80 in the normal 
mode to 1 32 m condensed 
mode. There is an enlarged 
mode of 40cpl used malniv for 
headings ar^d an en3arg:ed con^ 
densed mode of 6Bcpl. Other 
features include supf*rscript, 
subscript, italics, epTiphasized 
and double-strike modes. These 
various print modes may be 
combined to give a strikingly 
varied output. 

The print quality is ei^cellani. 
As a writer. I try to give editors: 
polished manuscripts I hut rarely 
succeed with a typewriter) and 
normafly this wouid seem to call 
for a letter quality primmer . But 
using the M 1009's combina 
tion of double strike and con- 
densed modes is really alt any 
reasonable person couM ask for, 
I suppise one wouldtVi use the 



M 1009 to wrrte a party uwMa 
tion to rcjvcilty bu! it should for 
just aboul everything else in 
eluding the most picky of editors 
\Are yoit tfymg to fe>/ /rie 
sortie ih:ng^ - £dl. It's not so 
much I ha! ihe standard of print 
ts radically different from other 
q utility do! matrix pfinters but 
rati>er that you get ihe same sort 
of queiiTy for a iot t&ss money > 

The emphasised mofJe itself 
is perfectly adequate for virtual 
ly any day to- day us$ as is ihe 
condensed mode which looks 
marginally moie like an obvious 
comp Liter pnnt Out, The normal 
typeface ts perfectty good but 
lacks Ihe near letter quality of 
the emphasized and (especially 
the empha^i^ed double-strike 
n^odes. The accompanyiiHi 
manual is fairly comprehef^sive 
but It could well do- with an ac' 
complishud Japanese English 
translaior lo tidy up the gram 
mar and idioms. My manual 
came with a sei of addenda that 
was actually k>nger than the 
original thing, 

The "R' version of the 
M 1009 looks to be pretty 
much the standard issue in ihis 
country and ts the one most like 
4y to interest Sinclair owners as 
ii comes equipped with both a 
Centronics (parallell and an 
RS232 (serial! interface While 
it is perfectly possible to con^ 
nect most parallel prrnters to a 
QL (and with a bit more dif ficul^ 
ty, a Spectrum >p it requires yet 
a noisier it^ierface added to the 
labyrinth of wires at the back 
This net only adds to the cost 
{some of ihe available interfaces 
are reason ably cheap bui many 
are fairly pricey for anyone try 
ing to build up a computer 
system on a limited budget) but 
it's another piece of gadgeuy 
thai can go wror^. 

Some of the QL peripherals 
now being marketed f the Bright 
Star modem, for example) carry 
a Centronics interface as an add 
ed extra but there is stiti a clear 
advantage in choosing a serial 
printer to link directly into ihe 
computer. After all, if the 
peripheral acts up. you can still 
us^e Ihe printer to wrjte a com 
plaining let Ler to the company. If 
you need to alter the DIP switch 
settings, they can be reached 
with any sori of smal' ion! 



H you want hijjh t|rarte letteT 
quality prill r at a very reasotiable 
ft 20 (previousiy €169.951 
if^en the LTR I ts the I only I 
at^swer, bui it carries few, il 
any, iidditior^al feature, like the 
fW 1 09 , the LTR 1 weaghn 3 kt^ 
but i^ slightly smaller measunnc] 
298mm X l98mm x 63mm. Ii 
prims ai 12cps and eit^ploys a 
unique goflball like head 
mecfianism that takes «ts ink 
from a roller (replacabtt^ ax 
F2 .501 situated directly behind 
it. The head is estimated to have 
a life span of 2 milMori 
characters anKl carries only one 
typeface. Elite 1 2 , to work with. 
The cl^racier set cor>sisis of 96 
letters and symbols spread over 
a barrel hke arrangement rj( five 
wheels. 

J\w LTR 1 comes with a 
Centronics interface but there is 
a mechar^ism for adapimg it lo 
directly accommodate an 
RS2 3 3 C conFitfCtor 10 ef feciive 
)y convert rt into a serial punier. 
It IS designed for A4 paper (ot 
anything smaller} and has an an 
noying pa F>er -feeding knol> thai 
has to be pushed in io lum and is 
hard to gel a real grip on. A 
slightly biggef knob nffeiiiig a 
real grip would be a distinct im 
provement Noneiheless. 
anyone wanting straight 
lorward computer printout and 
letters /ma nuscfipts with a very 
high qua lily lener prim at a 
bargain pr<ce should seriously 
look Bi the LTR 1 The prim is 
indistinguishable from ei good 
typewriter and would he ideal 
iof ariyone willing to sacrifice a 
bit of speed in eT^change for an 
economical wordprocessor. 

Both Brother and IbiCo 
deserve a great deal of credit lor 
bringing quality printing within a 
price range of the non-dedicaft?d 
computer hobbyist and the 
small businessman toying wfth 
the idea of some compitterisa 
lion. Ot the iwo. Brother's 
1^-1009 isclearly t line ct^pice lor 
those wishing to take full advan- 
tage of the capabilities opened 
up by l>ni<ing a printer to a yood 
computer but Ibico have provid 
ed the main essentials at a price 
that more people can afford . 
Both companies have laken ad- 
vamage of tl>e dowriwitfd trend 
rn printer pnccs by op ring lor 
quality output at bargain prices . 
In the long term, it's the user 
that gets the benefits. 
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Tasmsrce 

ZX4SKSpectfum 



Jf4m ftf <lllrf ftr(5m M^ ^ TfRfii f io 
TASWORD TWO' Utten a^dtc^fm 
^^Cft TASWOm TWOofn beprmit^ 
rtrffh jdtfnnsff JBrf ddUi Uk^ from 

^c?rt*XiWnpJ&f, mitit^toptesof^ lettn^r to be 

ji^d/ess ti^*VF ^Jom yam MAS TERfiL £ ditj To 
use TASMFRCE yQu mu %i hiifc- oiie (>f mofe 
mfCf^rrve^dnw^ll.n TASWORD TwOdnd 
"t^ASURRLSby C^mpbe^l $y^m^ {wnxm 9or 



TAS-DUkRY 

TW ii^CTRONiC DM R Y 



TAS-OiAftY ^ ihe IX4SK Sf^^irwn andmkfodfm$ 

TAS DIAH Y fndude% i cJbcfr. Cdiefydet, and 4 sep»irfllr 
i€reen display for Fvf^ dtty of they^r Inv^h^bh for 
r^mmden. dppokfiments, dnd tor keeping a wc^fdot 



\rt%afri 



yoisfday The dA^ for e^ch month i^^orttfd$M 

€^)mif^^iffedbytherncfodfivt OBp^oty 
]Aforkforih{iy^f. nexty^df. dnaevefyyedruptttStOO' 
Svpf^ed on £ jsstf rfe for Jijfomjf t ir^ nsfer to 
mtcrodrtvc 



ffy 




ZXSPECTRim 



Tasword TWo 

TASWORD TWO hf tht IX 4SKSptdnm 
^s$meMi§M^mimMkhtCMtirldgtMfMM» 

-mtliovf<kHibt the best ^mty thsw fe^/iewed for fi^ 
Spectrum 

HQMI COMPUTiNQ WiEPCi Y APRIL 19m 
'^Uyoii ^Mve been hoking fof m wt>fdpiVce%iOf, then 
fodr oo hiffher" CRASH JtJNB f 984 
M^64 dufxten per kne on ihc 5Cfeen jndd hosi of 
wirt^ ferf uf es TASWORD TWO rs r/ir tde^i m)fd 
^DcetpngpACk^^e for ihe Spec tnim owr^f 

TASPRiNT 

THf Sm^L■VW/jfW 



M5«W^te' the IX 4&i( Sputum 
aisset(e£9M^microdn¥e ^drindge £ r f -40 

A mmt for dot mAtrix pmier Ownt^ry ' Pnrrt yvw 
pfogr^m&uputdndt^tmp m 3 choKe offr\/^ tmpn^^ve 
pmifty^ TASf^iNTiMieiihegrdpi^Cit^mbMes 
ofMrmimpfiirten to Aum. vm}M(huiikpi»s$^H^ 
pttnthedd, output m ^ r^nge of fh^ foftH ^df^ng from 
the fufumfk: O4U - Run to the hJtnd v^ntir^g stmmtkm 
ot":^:- - .^.fjt A TASPRiNT give^ yOufOUpiA 
o. : (isfyk ' The TASPmN 7 fofth im shown 

btv:.-^* i^.-y;rthef wit^ ^ iiit of compMfttie pr^nteri. 



TASwme 

THfSCRliNSTRFTChFR 



TASWi0if0fthe^X4SKSpettnim 



WSifl ^ikffmfmeajde i^fyyai£€ar7 wntryoarown 
Bah progfArm dtef mC vvith namhi! PRiNT 
ffdtemenh. ptmtooto ^ S€rt^n tr^ thv nn^ttpdct 
kttefing used by TASWORD TWO Wiih TASWiDE 
yoa cdn doubk ihc^ntotm^ttoo sftpw/i 0/1 the icfeeo^ 




Tascopy 

TH£ SCREEN COPfiR 



TAXOFftof meZXSpectmn with Inmtice f 
-- - lfmkiedii¥9eaM0geM^fMa 



Ttie Spedrum TASCOPY ii hf uif mth the RS232 
output on ZX initfidce I ^1 produce both 

monochrome (m j chcHct? of two sues} jnd large Ci^Ue^ 
m whtch the diffefent icreen cohurs diepnni&i ds 
dffferenfihddes Wiih TASCOPY van car} kirep a 
permifnertt and ^m^fps vv** rei:ardQfymir vtrevtt 
picturei sftd dtsgrArm. A ^ ofpnnter^ iuppOftedi^ 
TASCOPYi^giventothetett 




inniKni 



: SOFT WARE C 



Springfietd House, Hyde Termce. 
Leeds LS29LN. let: (0532)433301 



TasmamPrsmter 

^^___ ^NlERfACE 

TASPRiNT PRihiTER INTERfACi forthi' 

ZX Spectrum MM9.90 
RSn2 Cdbie fofZXSnterfice 1 £im,M 

Phg mtuyoar Spectrum jr.d f^nve cirty pnfTtef ^tied 
With the Ccf?lndMj<5ii(irtd.j f^^ fj^i f.iiidiftte-ff^<e Supplied 
i ' ■ fiphte i*ttt fibboi^ ca We >it}d dfiving softwiifp The 
.s-i -r ch^ofe^bie fnterfsce 90 ftmift^ mjke$ it e^sy to 
yi V id^^ontfofatxief. to yoaf pf\Mi*r ititng the method frO 
i^mLCibMypiOjii^redwith TASWORD TWQ. The 
cdneitecontdrm fjstmjchinecodehgh resolution full 
wtdth SCREEN COPY SOFTWARE torEpu^n. 
AAAnn^mdnn 7.i% ^hny^A^ Stdf. TdrnfyCohur 
Gfdphic dn cok?ufi} prmter^ MSCC?PVs/wcfcd screen 
copy software fof th\s interface (vdk^ £9 90) *S 
/JVCL UDED tn ttjti parkdge 

The TASCOPiES jncf TAiPRiNTSdm^MHfpsoff 

comp^ftb^etghi p*rf dot-matnx 

prmter^cg jion^.ffJWfas- 

[F "'yfA L13HT - ..^r' ^: J ti^iiinj to rti4 
^EDIflli ^ « icrinui butineit^likff icripl 

TASf^lNT output ^hown ^fk^fh^nhaif^ie 




^ 



Uyw ds^not w*i* hcvithrs. m.t^-mrt«^ itmpiy wnie out your Ofdcf JnSpohf ta TASMAf4 ^OfJWARt DEPTZX. $PRflSlCFiEiD HOUSE. HYDE TERRACE L EEDS tS2 91^ 



f ftKtef J chei^fPO Wide pdyMe to WSMAW SGfTW^fff i tdOfith^r^e my ACCESS/¥^A m/mber.. 

ITEM 

NAME 

ADDRiSS 



a«ft4rFmpP4dMT vr*tmtim»*™ 



PRICE 

£ 

£ 

£ 

£ 



Tf^pftofvActtti/v^^^en i««Afi»UJ4JiJipi TOTAL £ 

AipTKe^wKkMifVAT^poiUgeindpdtJu^/^nf ZX 



i*. 
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■HARDWARE REVIEW 



OL Delta Disk 

Ray Elder goes to sunny Staines to 
investigate Technology Research's new 

interface. 



'Heilo/ said s voice. It's 
been a long time/ 

'Yes/ I said, not having any 
id€a what had been a long time 
and wondefing which of my sins 
had found me out, 

'John Rutherford speaking, 
TRL/ the voice said, I breathed 
easy knowing wc weren't going 
togo through the 'Bel you don't 
know who this is' routine. 

'Why don't vQu come down 
and see our new QL disk inter- 
face?' John continued, and so. ^ 
year after i Isst travelled to 
Staines I found myself ambling 
west to vrsit Technology 
Research once again. 

On arrival, nothing had 
changed outwardly, but inside 
the building the company had 
changed rooms ana I once 
more wandered the maze that is 
Unit 1 8 . When I arrived, the iirst 
thing thai struck me was the 
nea t ne ss a nd c omf o rt com p^red 
to ihe^r previous abode. 

i was ushered into the mam 
office where it was pleasant to 
renew the acquaintance of 
John, Steve Tarn and Steve 
i^Ok. Also to meet C. Tang the 
production manager and Y. 
Cheuk the marketing director, 
iVlany happy moments passed 
discussing the state of com^ 
put^ng in tjeneraL the QL ir^ par- 
ticular. and their interface in 
brief- I left with not only the 
Delta interface for the OL but 
also a new version of the Spec 
trum disk interface, the Beta 
Plus. 'There are a few surprises 
in that one for you,' said Steve 
with a glint in his eye. 

I took the Delta manual home 
to read, because by the time I 
got to the office it was well past 
6:00pm (overtime accountant 
ptease note) and anyway I prefer 
to read instruction manuals 
before trying things out, it can 
save a lot of frustration and even 
expensel 

It took about twenty minutes 
to read the whole thing, I liked 
the simple informative manner 
in which it had been written — 
no previous knowledge is 
assumed — and not only are 
connecting and operating in- 



structions given, but also an 
outline of disk handling and disk 
drive tvpes- Although it helps if 
you have a little computing 
knowledge I felt that someone 
who had bought a QL to use for 
business and had no know (edge 
of SAS^C would be able to 
operate this system without too 
many problems. 

After reading the manual , 
even without access to a 
machine to try things out, I felt I 
CQuld operate the system. 



Theory 

The Delta Interface in basic form 
contains the Disk Operating 
System I DOS), a parallel printer 
port (Cenirqnics) and a RAM 
Disk system. Extra onboard 
memory of 64K or 1 28K can be 
supplied 3s an optional feature 

The DOS wa5 written by one 
of the QDOS (the QL's operating 
system I authors and is therefore 
fully compatible with both 
QDOS and the microdrive opera- 
tions. Any choice of disk drive, 
5.25\ 3.5^ 3 ^ single or dou^ 
ble sided, 40 or 80 track, and 
any combination of up to tour 
drives can be used. The inter 
face automatically determines 
which type is being used and 
performs acco rd i ng iy . 

Provided that the disk size is 
the same, many disk drive files 
are compatible, ie. a file written 
on a 40T SS drive can be read on 
an aOT OS drive. And. an auto- 
boot facility i$ also provided. 

Most of the operating com- 
mands, except for a few speciai 
functions^ are the same as the 
existing mic rod rive commands. 
All you have to do to use the disk 
drive is to use flp' instead o1 
^mdv' in SAVE/LOAD com- 
mands. If you are using the 
printer port or the RAf^ disk then 
use 'par' or "ram' instead of 
'mdv'. 

These commands are mix 
able, so COPY- mdv 1 file TO 
flpl-file will copy 'file' from 
microdrive 1 todiskdrive 1 .The 
names of these devices can be 



$w^pped around so that built in 
SAVE.LOAD functions may 
operate without program 
modificationn ie. FLP-USE mdv 
will output everything to d^sk 
when a microdrive command is 
issued. C lev eft 



Practice 

The inieiface is a neat unit 
designed in the same style as the 
QL, once plugged in it looks like 
pan of the machine. On the left 
hand si^de of the case is the con- 
nee tor for the cabie from the 
disk drive and at the back is the 
connector for the printer cable. 
The whole lot was assembled in 
less than ten minutes. 

Although the printer inter 
face is one of the lesser func 
tions of the l/F it is very impor- 
tant as most printers on the 
market use this format, RS232 
systems are available but usual 
I y cost extra to fit. 

This worked a treat and a par- 
ticularly useful function was the 
ability to specify the sue of ihe 
print buffer. This can be to ?iny 
size, memory permitting land 
here the extra 128K was 
useful), and the result is that a 
lot of text can be held ready 
while the printer is operaisny^, 
but The QL is ieft free for other 
purposes. 

The documentation was a lit ^ 
tie sparse on information here, 
and a bit of trial and error was 
needed to get all the operations i 
wanted, but finally everything 
came together. 

Bought separately, such an 
interface is priced at around 
E39.95. 



RAM disk 

Another extra, but again a very 
powerful one, is the ability to 
use a RAM disk. If a program Js 
going to make many accesses to 
disk files during its operation 
then an area of memory tagam 
the extra 1 28K was useful) can 
be used instead of the disk. This 
is created by giving it a number 
from 1 to 8 and specifying its 



size in sectors. All the disk infor- 
mation IS transferred, altered, 
deleted or created m this area 
untd the program is finished, at 
which point the whole lot can 
then be transferred back to disk. 
This has two mam advan- 
lages, first an u^credible m- 
crease in speed, access is vir- 
lually insf anianeous, and 
secondly less disk use means 
less wear a i^id less c ha nee of cor 
rupted files. A little more 
sophisticated knowledge is re- 
quired to use this and it's on op 
tion that is probably only really 
usable by accompl»shed pro 
grammars. Of course, it's a 
valuable facility for commercial 
software houses to use in their 
progiams. 

Disk drive 

The amazing versatility in the 
tolerance of drive types is handy 
if you already own a dnve. The 
only thing that is not too clearly 
ijtated is that the drive t^UST 
have Its own power supply 

Using this was as easy as the 
manual led me to beiieve. the n^ 
crease in speed and reliabifiiy 
was comforting, Although we 
have not tested it for a long 
period of lime. I have been using 
TR"s Spectrum mierface for a 
year now and it has not failed 
once, therefore I have every 
reason to trust m the reliability of 
their QL mterface. 

In fact it was a joy to use, and 
if this had been used instead of 
microdrives when the QL was 
Iirst launched I Sinclair Research 
would have had a hard lime 
keeping up with the orders. Now 
ihat it is here it should make a 
great difference to the 
machine's potentiaL 

I hop^ software houses will 
matte use of the facilities provid- 
ed when designing their pro- 
grams, and all users should con- 
sider this unit as being an impor 
tant purchase. At the back of 
the manual is a wealth of 
technical information which 
hard/software experts will find 
invaluable. I may even abandon 
the Spectrum and Tasword It 
now that 1 have a reliable 
medtum for storing text on the 
QL. 

The QL plus the Delta Disk 
drive means business! 

Delta Disk interface 
£129.50. with 64K RAM ex 
tension, C 199.00: with t28K 
extension £249.50. All prices 
are inclusive of VAT, bul add 
C4.00 for p&p. 

Technologv Research Ltdr Unit 
18, Central Trading Estate, 
Staines, Middlesex TWia 4XE, 
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POOLS PREDICTION 

Outputs, best draws, homes and a ways. 

Features analytical draw finder 

Prims team form comparison graphs 

Analyses and graphs results ^very w^k. 

Takes full accouni of midweek gam^s and "cup'' matches betw^ert 

mam taague 1 earns 

Pmmotion/relegaiion option. {Can be used from reason to season), 

Easy to use, even lor beginners. 

Q fifes paper printout of predictions if required 

Fgll back-yp servtce. 

40 WINS (3TO DIVIDENDS) received by author so far, 

"This is the best and most scientific of any program ( have seen" * 
Mr RAP. (Secretary, Orpington Compuler Club) 

"Once again, thank you for one of the best investments I have made'' 
-Mr D L a (Feithamj 

"I would like to congratulate you on your eKcaSlant service - it is a 
rare thing these days" - Mr LQ.P. (Shrewsbury) 

'1 found your program very professional and user friendly - 1 am very 
satisfied with it" - Mr BO. (Spalding). 

RACING PREDICTION 

An easy to use predictor^ by the same author, for the flat racing 

season. 

No knowledge of racmg required 

Input Information from any daily newspaper. 

Holds data on draw advantage and ground conditions for 37 British 

courses. 

Sell-teaching program is never out-of-date. Customers report wins 

ol up 10 33/1. 



Ask for British Pools 

Australian Pools 
f\ai Racing 

JUIbw f di^i iw dtllifif^. Clitquti, P O.'i p>yabt* 10 

A£ct«i^'EMr^*rtl-Hii.t*fc«fd num6*r. 
Oi«rH4i cui-t4MfMn p4««i4 *d-d CI la-r pip 

RomtMAl. D*pl ZX. f. Wtliind Crofl. Bk»tl*r, Oxon.. OXS SGD 



£t1.95 
£11.95 
£11,95 

H&mbttt Or quol« 




ROTRONlCS 

WAFADRIVE 

m Dua^ t2SK ^imi^ 

■ Fast ftlEil3ieja«ss 

■ Ce^lrcMiici arid R&232 pods 

■ FRH ScHTCtral Mtiler #p pschigf 

$441 4 f? '9!. 1?Sk If? 94k 

N»rhr{^« h <ghtriii« ii tUM Sjuce WAty 

Soinftl .-WQ fhp ■ s LddiH' tumtfflf l#flJ Id tup 
£» l5MrlbOu?neDf j«tl •sSla^t^.NPtl IS 
ZAPPi;Aiytmtti*i Ditd5S€rnDifr VDndDM 

■Ic- iiu-i .UtdJElJtSMugivCJ 9*&1oc.k 
Vai^^r-^CIt lahxincf^jr^di^er^Etl.K 
AOdrf sslfan^iltr tll.t£ VAt iMljfti^r fll f ^ 



*llpiK«inciuaeVATirnlp - o Piti^m^U 

^liwry SMT FfiftPOSI Gf«ftfNorl»ri 

Ii3wc?\tf! JHftrtfiiPls N*ll?BB-Ei 
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MASTERFILE 



)(AT»>S''^' 



HOME & BUSINESS FILING SYSTEM 

The most versatile database for the 48K Spectrum 

• Up to 36 User-Defined screen/print fofmals per file, and each 
can display different selection of fields, in different sequence. 

• High efficiency data packing, no wasted filespace, 

• Super fast, nnulti-level file search, record selection capability. 

• Up to 51 columns, and 22 lines per record can be displayed. 

• From 1 to 22 records at a time can be stiown on screen. 

• Up to 128 characters per field, 36 fields per record. 

• Compatible with Tasman, Eufoelectronics and Kempston 
printer interfaces, ar^ adaptcbie for most disc systems. 

"... ttie best dafobose for the spectrum e now even belief " &nciQir Usei , Jon '66 

Design your own print layout with MF-PRINT. 

Fof iVk^ler^ite versKXi 09. iricreos<« ttvs number of coium/ii to 136 • . ona rias rvjmeiic 
edtting and column fotaEs Almosi ro reduchon m spoc^ ovolilobid tor dotoi 

• Masterfile version 09 — £14.95 

• MF-Print ,, £6,95 

• Masterfile with MF-Print £19,95 

• Enhanced version avoUable for Amstrad of £24.95 











Ci^Pt 



[ Lampb 



II O I Campbell Systems iDept. ZX) 

P N\/C:tOnnC 57 Irop's Hltl, loughton, Essex 
^^11 v^y ^11^1 I lO p^ tGIO 1TD. England JbI: 01 508 5056 
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HARDWARE 



The spectrum 
Beta Plus Disk 

Drive 

A look at a new version of an old 

favourite. 




Tecfinqjytjy Research Ltd. 
presented us with their hew 
Bets Plus with an air of pnde. 
Outwardly n looked ihe sdme as 
their old interface, a large bojt 
which He& fla^i behind the Spec 
irum, but with ihn ijddition of 
two smalt buttons. However the 
capabiliiieg are 3 ready improv 
ed- To briefly rf^cap on the 
ofiginal specifications for 
readers who missed our review 
is probably a good idea. 

The Interface connects to the 
port at th^ tear of the Spectrum 
and has a through port on tl>e 
back to connef;i iuriher 
peripl^erals, it is fully compatible 
with the ZX Interlaces I and !l, 
and has a power supply socket 
- using the ongir^ai Spectrum 
PSU — on the left and the disk 
connector on the right. 

Ut> to four drives can be con 
nectecl 4>nd the^e may be ^ny 
type. 40 80 [rack, single or dou- 
ble sided « and in any cornbi na- 
tion. They must however be 
double density drives and have 
their own PSUs. 

A new feature of the inter 
face is Ihm the system checks 



lh£j numbef and ivin ui dnvos 
connected and of'^rri:::^ thism 
automatically when performing 
such optjrai ions as Format . Very 
clever AD the standard 
SAVE LOAD operations are pro^ 
vided ii1 though VERIFY is not. 
After continual usage over a 
twelve month period with the 
first version, 1 have n^ver had a 
failed save. 

The original version did not 
provide sequential loading and 
saving a 255 byte sector of 
code was included. The new 
version is greattv improved by 
the addition of both sequential 
and random access fi^e com- 
patibilitYn the latter of which 
speeds up file operations. This 
was one of my few cniicisms of 
I he original. 

The interlace takes a mere 
128 bytes of memorv 'or tts 
own use and is easy to use even 
if you onSy have a mintmum of 
programming knowledge. The 
manual is a perfect example of 
how to write in | simple^ clear 
manner yet contains all the in- 
formation any user could re- 
quire Converfinq such pro 



grants a :i faswc Masier 

filc, two of the r: iy pro 

grams to be used with a disk 
system is very simple and takes 
only around ten minutes, and 
ItHjr of those are lOtKling the 
original Irom tape" 

Ttie inter lace has proved to 
be compatible with all itie disks 
used with its predecessprn 



Extras 



Especiallv interesting to those 
such as my sell who enjoy Play- 
ing games as well as using it for 
business is the new 'Magic 
Button' . This performs the same 
operation as the Miracle Micro 
driver does for Mic rod rives, in 
that the whole of the 
Spectrum's BAM memory is 
dumped to disk by pressing the 
small button at the rear of the m- 
lerface. 

This mean^s that ANY pro- 
gram can be copied to disk^ at 
(east, I tried it with some twenty 
games which included those 
with different fast lo<id(^r$ and 



protective code, and all saved 
Without problem. 

There is a very slight problem 
in that this operation uses tht^ 
first tracks on a disk, overwriting 
^nyrhinq already there This 
means that having used this 
operation you have to rename 
the file loll files so created arem 
itially given a space as a 
fiEenamei and then, using the 
utiiity provided on disk, transfer 
it to another disk. In this way ' 
found you can store three pro- 
grams on a 40 track single sided 
disk plus a main 'eufo boot' 
menu program. 

Oh yes, on power up or on 
pressing the little reset button 
on t*ie side of the interface you 
now have the ability to auto 
maticady load and run a prog ran) 
called BOOT on the disk. If there 
IS not SLjch a program present 
then the system gives a disk er 
ror report ar^ you can contifiue 
as you wish. 

One thing tftat worned me at 
first was that^ because of the 
automatic sensing of the drives, 
the drive is activated and the 
Jtght remains on if no disk is m 11 
on power up. Apart from giving 
nre a moment of concern and a 
frantic call to TRL who assured 
me th^s was correct, this has no 
effect and, on inserting a disk, 
the drive whirrs and settles 
down. No i\l effects to the disks 
have been experienced 

The updated utilities disk pro 
vides more powerful programs 
to backup, catalogue and copy 
files and each is simple 10 use. 
and a valuable bonus. Owriersol 
the original Tf^l disk interface 
need not feel left out as they can 
update it for E 2 3 .9 5 mc VAT & 
P&Pp a reasonable price and well 
worth having done. 

The interface is on sale direct 
Irom TRL at £11 1 ,25 inc, VAT 
and P&P. 



Opinion 



This is now THE disk drive inter- 
face for the Spectrum . I know of 
no other which provides such a 
comprehensive range of opera- 
tions and facilities. 

It's nearest competitor is the 
eKceltent Discovery all in one 
unit from Opus which, although 
lacking some of the TRL 
features has a few different 
ones to offern such as printer, 
joystick and video ports. 
However TRL gave me the 
distinct impression that they 
have not finished with theirs 
yet . . 

Technology Research Ltd., 

Unit 1 8. 

Central Trading Estate. 

Staines. 
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H^tt^^^ I J i| 


ll^OJl.l.'i 



^- 



i* 



THIS IS MORE THAN JUST MANIPULATION OF USER 
DE FINED GRAPHICS. Vou wi II find your own style develop- 
ing as you become acquainted with the features of this 
^lUMniny yrapriiCa pacKMQe, 

The ti rst ti me we saw ARTWORK we ended up staying at 
the office till two in the morning! The more you work with 
V this program, the more you find you can do with Jt. 

When first loaded a comprehensive menu appears, bro- 
ken down into sections such as FREE, LINE. CIRCLE. POS* 
ITiQN. ERASE and MODIFY; Within these are de9rees of 
variation accessed by moving the joystick controlled cur- 
sor to the option of you r choice and h itti ng the fire bu tton . 

AU# iifL fKtf JJ/V# ^^^ screen changes to "canvas" and your cursor be- 

inu WJ WliS TlUi comes a tiny paintbrush activated and deactivated by 

Is iia tf» Hon I ^'^^*'"^ *^' *''^ ^''"''"- 

•* i^« •*# i^A#i« « Tfi^ speed at which the cursor moves and the thickness 

of the lines you draw are controlled by a 1-4 keyboard 
selection. 

To change optrons, tapthespaca bar and you shoot back 
to the menu to ra&alact. 

You can create in mo'dutes on screen and then move 

them around, reverse them, mirror them, expand or com- 

^ press thenn, erase In part or In total, cotour them using 

' 'spray' \ ''shade", background and paper selections. 

Then combine the modules into a cohesive package and label using any of four typafaca variations or select the User Defined 
Graphics option and design your own typefacasfSaveitordgmp ittotheprifiter, or, useTasman'sTasOopy to shade in grey scales 
to Iha printer. 

Also included is ARTWORK GALLERY- You can store up to five designs and recall ^ review at random or eye I a your masterpieca to 
create animation! This Is one of those programs that onca you see it run you've got to have one of your own. 

ARTWORK ismicrodrifvecompafibie. Kempslon joystick compatible and will work with Tasman's Printer Interface, (or any printer 
Interface (hat uses printer buHer software). Create some magic of your own- ARTWORX. £ 9,95 inciudas vat 



u/naf comes 
is 1^ to l/ou / 



■-i»-,#i-;. 



KRUf»i>HM 



Aki-jlA B^Jf^ A^Vm?"^ ■"■■' ■» 


Irrprr- 


.Pi-*' 



i.im'm □ «*••■■ 







QiMMIon: 



What new Spectrum sam^ program craatas a whol« n«w catagory of antanainmant softwara, is neither arcada. nor acfventure 
ba5#d. and yet combines thtt thrill of crmpetition with a tough test of your ganaraE knowl4d(|e? ............................... liiiirQ^s up!l 



Arawar: TRIVIA 2000 - A data! lad and fast paced version of the popular board gamal 

* OflCido ihe number of players. • Determine how many questmns each player is asked. « Fire up the questions and see how wvlf you can do^ 

The CO mputef taunts' yoy. applauds your success and sympathizeswt^en you are wrong. The scoreboard keeps track of each player's progress 
andean be checked at any time- the number ot questions asked to dale, the percentage of the total answered correctly. ^11 with as few disparaging 
remefks a$ possible, (this program turns your Spectf urn into an 



arrogant machirtef). 

Trivra 2000 comes with a set of General Trivia Quest ions You can 
0f6^t more questions separately coverrng: Spohs. Colour Code. Super 
Sleuth and General Categories 1 and 2 Watch subsequent adverts lor 
n^w category listings. 

This is a great game indlvtduafly or collectively and afso a great way 
lor non-computer users to experience the vefsatiie attributes of ttie 
Spectrum, (it's also a lot ol fun 1 1}. £ 9.95 

includes VAT 
-FRAMF^ nd "TRtlSS"* 

At last, we have FRAME and TRUSS'' programs that wit! put the 
Spectrum Plus to work for the Consulting Design Engineer, the Civil/ 
5lry ctyrsi and MechanFcaf Engineer as well as the Engineering stuffent 
Rease write for mformation and pricing. 



□ ARTWORX 
n TRIVIA 2000 



at ass 

at 9.95 






D Please send information on "FRAME ' and TRUSS" 



Address 



Ramcx 



Postcode 



tM 



Intematlonal Ltd. 



170^ ^ MILE ROAD 

WASHINGTON, MLCM^GAN 4d0^ U.S.A. 

TELE: 01-31 3-7St.58O0 



USA NEWS 



Across the Pond 

by Mark L. Fendrick 



What is it about computers \n 
generat, and Sincfcajr compulGfs 
in particular^ that draw^ many of 
us so strong ty to sit in front of a 
TV or monitor screen for hours 
at a Time? The answer to that 
wouFci have to be 3& vaned as 
t he people who o w n them , a nd it 
is in that variety that the answar 
lies, Tonighi. major leagua 
baseball went on strike, and I 
find myself sitting at rr>y desk 
looking to my TS 2068 to fill 
the void, I find that I have to put 
my computer to many uses in 
the past few years, something 
that not too long ^go would 
have been nothing more than, 
science fiction, 8ut Clive Sinclair 
was the one to change that for 
me, and since you ^re reading 
this column, probably *of you as 
welL Once the pricetag for own- 
ing youf own computer was in 
the thousands, but Uncle Clive 
(not yet Sif Clive) changed that 
with the ZX80 and 2X81. and 
those of us who Had dreamed of 
having one could now afford it. 

But, how many of us actually 
hod a use in mind for our new 
computers when we fifst 
bought I hem? For that matter, 
to what use do we put them 
now? Has it become a paper- 
weight for lack of a worthwhile 
occupation, or a workhorse us- 
ed daily? It ^^ with this question 
in mind that we open tliis 
month's column. 

First and foremost at the pre 
sent lime are the word process 
ing abilities of my T/S 2068. 
When t first started writing a col 
umn, it was done on a conven- 
tional typewriter, which meant 
that once 1 typed a sentence or 
two^ and decided to change it, I 
either had to resort totrpp-ex, or 
retype the emire page. With the 
wordprocessor, however, I am 
not committed to anything I 
type: even after it is printed. 
Since my best thoughts seem to 
always come tine second time 
around, I cannot imagine beir^g 
able to write this column any 
other way now. 

Until recently, I made my 
changes, printed out a copy of 
the final result, and then con- 
signed the coJumn to the U.S^ 
mail and hoped for the best. The 
past few columns, however, 
were sent from New York to 
Europe in just a matter of 
seconds via electronic maiL 
(Read on. ,the procedure for 



serKlmg M SCRIPT files using 
MTERM follows later in this col- 
umn.} From my T/S 2068 to an 
MCI print facility in Europe m 
ress time than it took to r@ad th^s 
sentenca. 

Comms 

That brir^gs us to another 
popular use for the Sinclair com- 
puters: teleconunurijcation. 
With one of the two modems 
now on the market, you can turn 
your TS ZX or T/S 2068 com- 
puter into a terminal to com- 
municate with other computers 
via the telephone lines. In addi- 
tion to the ability to send mail 
electronicallv- there are two 
other popular uses of a eom- 
puter/modem combination. The 
fifSt being the commercial ser- 
vices such as The Source, Com- 
puServe, ^nd Detphi, which pro- 
vide a wide range of services. 
From games, to Hnanciai ser- 
vices, weather and news, for a 
fee (based on the number of 
minutes you are con nee led) 
there is something for almost 
anybody. One of the most 
popular features o1 these ser- 
vices is user-to-user com- 
munications. Realtime conver- 
sat ions with other computer 
owners all over the country are 
one of the byproducts of this 
new technology. Many Sinclair 
owners have found out about 
the weekly conference each 
Wednesday njght iat 10, 00 pm) 
on CompuServe. By typing GO 
PCS- 5 4 dozens of Sinclair com- 
pute rists can get togtnher to 
discuss a wide range of topics. 

For those of you who don't 
care to spend the money involv- 
ed with these services, there are 
the local bulletin boards main 
tained by individual computer 
enthusiasts. Many of them cater 
to special interests or particular 
computers. They consist mostly 
of a message base where callers 
can read and leave n>es sages to 
each other, arul some form of 
data base with such things as 
newsletters or public domain 
programs. One such bulletin 
board which caters to the 
Sinclair community can be 
reached at 171 6) 296-2229, 

To be honest, though, when I 
first ordered my ZX81 p \ really 
did not have any specific use in 
mind, hut soon thought of a few 
uses to justify ihe purchase. I 



wa:> opf^ratmg a photocopy 
business at Ihe lime^ and decid- 
ed that what I needed was an in- 
vo^cing program. Also, the tredi- 
tional home finance and check- 
book uses seemed such a good 
idea, and I anticipated putting 
myZxai (wEthMemotech64K 
add-on} to those uses. And nof 
to ignote my wife's (less than I 
enthusiastic anticipation, I in- 
tended to transfer her 
gradebook to this new marvel. 

In the months that followed^ I 
ret fen ted to the bedroom i where 
the computer now held 
re$idence) and started the 
development of the necessary 
software. Soon my business 
records, home finances and 
checkbook had entered the 
computer age. and the grade- 
book program grew to a full 
class management package. 
When 1 saw the lack of quality 
soltware of the market in those 
early days, i sought publishers, 
and my own Teacher's Grade- 
book (Times), Invoice Control 
and the Financial Record Keeper 
series (Heath Computer Ser 
vices) were marketed. 

But how about you? What do 
you do With your Sinclair com- 
puter ? Drop me a line and let me 
know what your computer is do- 
ing those days. 

MSCR1PT 

As promised, here is the pro 
cedure for sending MSCR*PT 
fileb using MTGRM and your 
West ridge modem. A few facts 
which are necessary for you to 
know before you begm are the 
address of the start of the 
MTERM buffer, and how the 
MTERM software knows that 
there IS something actually in 
the buffer. The dinswer to the 
first question is simple, as the 
MTERM buffer always starts at 
address 26710. You will need 
to know this address in order to 
place your IWSCRIPT file in the 
proper memory. 

Once you have SAVEd your 
MSCRIPT file to cassette m the 
norma! manner, note the length 
of the file ifrom the MSCRIPT 
command menul and then 
remove the tape from the 
recorder and place it aside. Mow 
take a fresh, blank tape and 
place that into the recorder. 
Turn your computer off and ihen 
back on, to clear the MSCRIPT 



program from its memory, tn 
command mode, type in: SAVE 
'file" CODE 26710, filelength, 
where filelength - the length of 
the MSCRIPT file noted earlier. 
You may. as an atternative, 
substitute a number such as 
20000 which will cover any file 
you would ever want to LOAD, 
and kee p t his ta pe f or future u se . 
It is not necessary to have 
anything to SAVE in memory as 
all we a re intere st ed i n he re \% the 
creation of a dummy header. 
The reason for this is that 
WlSCRfcPT SAVES its files with a 
non-standard header which can- 
not be reLOADed using the nor- 
mal Sinclair LOAD command. 
Thi s w ill create a head er w i t h the 
information concerning the ad- 
dress to which the file is to be 
reUOADed, as welt as the file 
length, Press the ENTER key, 
and any other key to start the 
SAVE procedure, but as soon as 
the header (the short first part of 
the SAVE) is recorded, you may 
stop the tape, and press The 
CAPS SHIFT.BREAK combina- 
tion to stop the procedure. Now 
rewind this tape and remove it 
from the recorder. Replace the 
tape containing the MSCRIPT 
file (do NOT enter the MSCRIPT 
software though), and type: 
LOAD " ". As soon as the 
header has been read (you will 
not get any file name) stop the 
tape and manually rewind the 
tape one quarter turn of the hub. 
Now remove the tape and put in 
the tape with the dummy 
header. Type LOAD ''file'* 
CODE and press ENTER As 
soon as the header is recognised 
and read, stop the recorder (DO 
NOT PRESS BREAK), put back 
the MSCRIPT fjle tape and press 
PLAY on your recorder. You will 
see the familiar reading pattern, 
which wiM probably end with an 
error message. Don't worry, 
nothing is wrong, and it should 
be estpected. Stop the tape, and 
LOAD your MTERM program^ 
but do not PR^NT USR B401 6. 

if at this point you were logo 
tq the MTERM meng^ the buffer 
would show that ^t is empty. 
This js because the end of the 
buffer is indicated by the system 
variable VARS. H you were to in* 
vestigate.. you would find that 
VARS is currently pointing to ad- 
dress 26710. POKE 23628. 
200 to change that, and then 
active te M T E B M . N o w you w ill 
find that the program recognizes 
that your file is in the buffer. You 
can now transmit it in the normal 
manner. 

Take my word for it p it is not 
really as complicated as it 
sounds, and once you do it once 
or twice you will see how easy it 
really is. 
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Micro 

Peripherals OL 
Disic System 

We take a look at the Sinclair approved 
unit for disk storage on the QL. 




It was a surprise to many when 
Sinclair Research officially en- 
dorsed the Micro Peripherals 
disk system, as ii was the only 
one Dn the market at the time 
which did not contain software 
written by the ODOS author. 
However, when the system af 
rived on ouf desk for review we 
cQutd see some of their reasons. 



First Sight 



The interface looks much like 
any of ^he others on the market 
in that it fits into the port on the 
left of the QL. flush to the cose 
and in the same style as the QL 
itself, becoming an integral part 
of the machinep The drives plug 
into a standard connector on the 
left. 

It is possible to use the inter 
face With drives other than thcit 
own providing the drive attach 
ed is SO track, double density^ 
single or double sid^d, has its 






own power supply and a m^K- 
imum track step time of 6ms. 
However, probably due to th6 
specific nature of tfie drive re 
quirementSK the marketina ap- 
proach has been to of tef one of 
two packogeSr &n \ff plus one 
3.5. 720KB (lormattedK double 
sided, double density, 3ms 
Track step time, or an l/F plus 
two of these drives. The drives 
aresmallp neat tal^ck units with a 
PSU attached by a 6-pin Din pfug 
lo the centre of Drive 1 , A ribbon 
connector cable runs from the 
drive to the IF, 

The second drive is different 
from Drive 1 in that il has a 
power iead ending in a 5 pin Din 
plug which connects to Drive 1 
and 3 short ribbon cable which 
also connects to the rear of 
! "rive 1 . Both of these are per- 
rnuntly attached to Drive 2. 
These drives can sit side by side 
or on top of each other. The 
whole system looks ven^ smart 
and attractive and compliments 
the QL in appearance. 

The software consists of a 
set of detailed instruction sheets 
which fit into the QL manual 
These are written in the same 
s t V te as t h e m anual . sim pie step- 
by-step initial instructions 
followed by in-depth detaits^ 
The typeface is different but I 
found it easier on the eyes. Also 
included is a disk of utilities. 
These consist of: 

REPOS _BAS, aMowtnfl 

modification of up to 9 win- 

dows. 
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BACKUP X, a versatile file co 
pying program. 

EXCHAf^GE X, a string search 
and replace <3f files. 
DEL_FILES „X. lo delete files. 
EX.. DIR_X. a detailed direc- 
tory UtiJitv. 

INSPECT_.X. aMowsng en^ 
mi nation and modificauon of 
specilic Jiies. 

SPOOL_X, altowifK} transfer of 
files in ASCII form- 
COPY_X. for smgle file 
transfers. 

REOIRECT_X, moves files to 
various outputs such as a 

COLPRINT, aUovs^s printing trtjm 

a mode 4 screen to a suitable 

coiour printer. 

D.A,M.E., d Disk and Memorv 

EdilOT. 



This latter progtam is a very 
powerful aid to man»pulaiing 
ftiles, working as it does at sector 
tev&l AH these are excellent and 
provide a good range o1 valuable 
utilities for th^ experienced pro- 
grammer. 

In use 

Connecting to the QL is sin^plici 
ly Itself and no problems were 



eitperi&nced. There is an option 
to set the interface before fitting 
so that single or dotible sided 
drives are specified, track step 
time and ^Aifhether or not the disk 
is called on power up instead of 
the microdrives for autoboot 

To use the disk systems FDK 
is typed rather than MOV, a soft- 
ware option exists, to s^^itch 
op^raiingi modes so that the disk 
operates on MDV rn&trucrions, 
OGET and DPUT grve you the 
ability w read or write a 512 
byte sector of the disk. 
VSET rs useful as you can assign 
a three letter name of yottr own 
choice to the drives, I found this 
meant that existing software on 
disk using FLP could be used, 

Using tha system is 
reasonably straiglitforward 
although it was a good week 
before I felt confident enough to 
operate the system without the 
manual beside me. Havmg 
grasped the essentials the 
system produced no nasty sur- 
pris^es. 

Conversion of the four Ps^on 
programs was accomplished 
with reasonable ease, although 
it took a few tries before I found 
that it worked best to copy the 
prcgram^ load the CON- 
FIG BAS program, flip the 



machine to use FDK in place of 
MOV then run the program and 
proceed as normal. 

It seems strange that the four 
programs were not supplied 
ready for use on the disk, after all 
the Originals were suppjied with 
the machine and the unit is 
under the Sinclair banner If this 
had been done it would have 
rr^ade rt much more attractive for 
the owner or prospective buyer 
who only wanted to use the 
machine and not have to cope 
With this operation. 

A variety of other software 
by Sinclair, Micro Power and 
Talent Systems a^so converted 
without problem. 



Comments 

Essentially, this is an exec I tent 
unit. The biggest advantage of 
this system over others is that it 
IS supplied as a package. This is 
bound to prove attractive to 
potential buyers as it can be pur- 
chased, connected and used im 
mediately. It has proved relrabte 
and a tremendous improvement 
over the microdrives, both in 
reliability of storage of files and 
in speed of access. Loading and 
saving of fites is almost instan- 



taneous, comparisons with 
similar units is not really wor- 
th white aSp because the ttmes 
are so small differences are 
academic. 

The disks themselves are 
more robust than the more com- 
m on 5.25" type and therefore 
more reliabte and 3ess likely to 
suffer damage. Against the 
system is the fact that specific 
drives must be used and the 
most common 40 track 5.25'* 
IS unsuitable This means that if 
you already possess one it is 
unusable. Also, the availability 
of 3.5* disks is not as 
widespread as the 5 25" kind, 
and they are much more e?(pen- 
sive, lapprox £5.00 compared 
withE2.00/t3.00). 

A further probiem which I 
was unaware of until t went to 
buy one, is that there is no 3.5" 
standard format- The one I 
bought would not fit into the 
drivel So. if you want an 'off the 
peg' system this one is idea L but 
tf you want equipment which 
allows more flexibilfty - such as 
additional memory and parratlei 
printer port - then you may well 
look at something like the 
Technology Research Interface, 
reviewed elsewhere in this 
issue 



SHARP'S INVADES ENGLAND ! 



WAR in the EAST £9 9s 

Th# simplest of the four but our best seller. As 
commander of the German forces you must 
launch a surprise invasion of Russia, capture 
and hofd Moscow before the weather and the 
Red Army overwheims you. Effects of terrain, 
weather and fuei supply. Eleven types of divisions 
and brigades. W^ hr, playing time. Also for 
16K'ZX81, 

FALL of the THIRD REICH £995 

As the German player your devastated army must 
hold off the Allies and Russians on two different 
fronts, and hold Berlin as Jong as possible. Ef- 
fects of rivers, forts, and mountains. Multiple 
attacks are used on both sides. A real nightmare 
for the player. 1 hour playing time, 

ARDENNES £995 

In a desperate attempt you have to break through 
the AJIied lines, inflict heavy losses and capture 
as many towns ^s possibte to prevent "Fall of the 
Third Reich". Scrolling map^brigade and regi- 
meni size. 2 hours p'aying tirne. 



BRITAIN INVADED! £995 

The most advanced of the four games. The play- 
er must defend England in this hypotheticaf in- 
vasion during WW U. Effects of rail lineSp weath- 
er, terrain & ports. Scrolling map, multiple at- 
tacks. Every German Invasion is totally different 
Al! this, and more makes this game a must! 1Vi 
hr. p'aying time. 

Each game has a hi-res. map in color with sound. 
These are true military recreations of what hap- 
pened. The ending depends on you. These are 
not arcade or adventure games! No fast reflexes 
required. Not recommended for young chifdren. 

Spectrum 48K 

No postage or handling required. All orders dis- 
patched in 48 hrs. via air mail. Guaranteed satis- 
factitjn. Thousands sold in U.S.A. 
Order by check/P. 07Visa. 

Now available to you only by: 

SHARP'S 

Ht. 10 Box 45i 

Mechanicsville. VA 23T11 

U.S.A. 

Tel: (8041 730-9697 



rx COMPUTING OECEMBER/JANUARY 1&85 



23 



(SPECTRUM GRAPHIC! 



Screen Master 

For those of you wary of attempting 

our machine code graphics series, 

Matthew Probert presents a powerful 

screen artist program in basic. 




ScfG^n Master is a graphics 
design s^ystem for the 48 K 
Spectrum or Spectrum ^ (t 
enables the- user io quickly and 
simpty design ^nd save screens 
which may be used a $ Title p$ge& 
tor progranns during loading, or 
used within pfogiams them- 
selves by extracting The shor! 
machine code rouiine used by 
Screen Master to disploy a 
screen irv^tantaneously. 



Terminologv 



Within ihe^e instructions certatn 
terms will be used w hich should 
be undersiood. These are as 
follows: 

Display' refers to the design on 
the TV screen. 

Editor or Block cursor' a two 
character squsre block which 



may be moved around the 
display under user control, 
'Menu' refers to the 'Select Op- 
tion ^t ate with the di^pfav show- 
ing the design being worked 
upon ^nd the program wailing 
for the user to press a key- 
'pixel cursor' refers to a single 
pi)(el cursor which may be mov 
ed around the display under user 
control. 
Prompt' refers to a message 



dispfayed indicating that the 
UBer should press a key, ie 

Select option' is a prompt. 

Request' hkc prompt but in 
dicates thai some data should 
tse entered by l^^^ user. 
"Screen' refers ro a section of 
Flam holding ihe data of the 
design being worked upon, 
"Text' refers to characters 
which may be displayed in 
'Pri-nf fashion. 

Functions 

Screen Master provides the user 
with e^ght different types of 
function for the dispiay and 
manipulation of screen data. 
These functions are: 

"Pixel functions' which operate 
basically upon single piieels. 

Block functions" which operate 
upon a Wock of data arid tend to 
use the ' Editor cursor" . 
'Screen funciions' which 
operate upon screens oi data. 

Tape functions' which use (he 
cassette recorder. 

Atu functions' which change 
attributes. 

"Text functions' which mani- 
pulate teMi. 

Brush functions' which provide 
various shading elfects. 

Status funcLions' which alter or 
display the current status of the 
system. 

Pixel functions 

There are seven pixel functions; 

' Freehand' , Circle', ' Ellipse' , 

Bok\ 'Move\ and two others 

Move' and "Erase' which are 

only accessed from 'Freehand', 

There are then three func- 
lEOns relating to 'Freehand', 
these plot points, move the pixel 
cursor and erase points respec- 
tively From one function to 
another within Freehand the 
user may select either one of tfie 
other Fmehand functions by 
pf essing keys P, M and E res pec ^ 
tively or exit back to the Menu 
by pressing Enter. The Freehand 
function is selected from the 
Menu by key F. 

When in Freehand mode, the 
pixel cursor, like all other cursors 
m^y h^ moved around the 
display by the cursor keys or 
keys 5 to 8 , During Freehand in 
all of its functions the coor- 
dinates of the pi Mel cursor, X.Y 
are displayed at the bottom of 
the display to aid the user. 

The nexi three pixel func- 
tions. Circle^ Ellipse ^nd Sox are 
selected by kevs C, E and X 
respectively from ihe Menu, 
Each function requests an input 
from the user, for Circle this in 
|Xjt iiS the radius of the circle in 
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pi Mels 1 b^ d raw n w ith t he c Ddr- 
dinate X,Y as the cenrfe o( the 
cifcl^ If is entered as the 
radius The system will feturn lo 
ihe Msnu. Ellipse requests both 
the radjys in ihe X and Y axis of ■ 
the ellipse to be tlfawn. Entering 
for the X radius will agfisn 
return the user to I he Menu. 
oi her wise an eHipse will be 
dmwn with [he coordinates X.Y 
Df ihe pticei Cursor as its centre. 
fiOK works in a similar fashion, 
Ixjl draws a rectangle to the 
fight and down from the pixel 
cursor, so that the coodinat^s 
X,Y form the top lelt corner of 
Ihe shape. Enterit^g a negative 
value in response to Length" 
will resiilt in ihe rectangle being 
drawn to the left, and a negative 
value for height will result in it 
being drawn up. 

Pij(e1 function 'Move as 
st^iected from the Menu by key L 
allows the user to move two 
cross lines around Ihe screen ^i: 
a rate of eighi pixels per move. 
Upon sxiting from this iunclion 
the pixel cursor will be set to t hie 
coordinates at which the cross 
lines intersect. 



Block functions 

There are eight block functions, 
two of which usfi a special 
designer grid and these will be 
considered first. 

'Sprite', selected by key S 
allows ihbe user io design a two 
by I wo character block on a 
large grid a bii like a UDG 
ger^fator. The cirsor on the grid 
may be moved in three ways, 
with the cursor key s or keys 5 to 
8 as usual, and also with symbol 
^hiftandkeysS to8 togeth^f,in 
which case it will leave a iraiJ of 
filled in squares behind it. Single 
squares may be filled with key 9 
a r>cl deleted with key 0. 

'Aher\ selected by key A, is 
similar to Sprfte, but picks up a 
two character square t^lock of 
the screen, removes it From the 
dksptay and transfers it lo the 
grid ready for alterations to lake 
place. 

'Reflect' switches the data 
on either side of the Editor cursor 
either on top to bottom or left to 
right depending upon whether X 
or Y was entered in response to 
the request respectively Reflect 
is selected by key R . 

'Delete' , selected by key DEL 
erases the data below the Editor 
cursor from the display and 
screen, 

'Copy' is the same as Alter, 
bui merely allows a copy of the 
data to be reproduced else- 
where without erasing the 
onginaL Copy is selected by key 
U. 




'Switch', selected by key H, 
changes the attributes under the 
Editor cursor io the current 
values. 

Fiir; selected by key N, fills 
in the area under the cursor as a 
solid block, 

'Zap'p selected by key Z 
changes the data under ihe cur 
sor in a ra ndom w a y s o as to give 
the impression that the data has 
been 'zapped'. 

1n 3l] cases Enter shouW be 
u*sed to exit from the move cur- 
sor routine^ and Y or N pressed in 
response to the Okav? 
message. Pressing N reverts the 
display and screen back to how 
i1 was before the operation took 
place™ 

Screen functions 

There are three screen func- 
lions, the firsi Xls' seiecied by 
pressing EDIT cEriars the display 
having first transferred the 
display into the current screen, 
this pressing EDIT twice con- 
secutively will also clear ihe cur- 
rent screen as well as the 
display. 

The second function/ Down" 
selected by key W copies the 
screen to the display 

The last function 'Merge' 
selected by key M requests a 
screen number to be pressed 
and then overlays this screen on 



Pragraift 1 

Type in t h i «5 program einrf s**v** on 
teipf^^ then t yp*4 in th*^ rflciin prog 
And s^ve s-fter * Ki I S One using 
LTNF 1. 

1 DATA 315, 0j64p 17,87, 2^7Bp 1 , i*? 
2^26,237, 176,2^1,33,87,228, 17^0, 
64p I , 192,26,237, 176,201 

2 FOP H=0 TO 2:^: READ ^: POKE 
23296+fi,a: NEXT N 

3 DATA 33 p0,e8, A? I 22,6,32^54^ 
5,35p I6p25l,61 , 254, 0, 32, 244, 201 p 
1 ,0,27,33,07, 147, 17,0 p 64, 126j,2S4 
,0, 4l5p 1, IB, 35, 19, II, 120, 177,200, 
24^ 242 

4 FOR !=2332<;?f TO 23360: READ 

A: POKE r,A: next T 

5 DATA 170,235, 170,255, 170| 25 
5, 1 70 , 255 , 1 70 , I 70 p 1 70, 1 70 , 1 70 , I 7 
0, 170, 170, ¥0, ! 65^90, 165,90, 165,9 
0, 165 

6 DATA 2SS, 0,255, 0,255, 0,25^, 
fj, 170, 0,e5,0, 170,0,85,0, 170, S5, i 
7tfl,8F5, 170,85, l70,B5,25*i, 129, 129, 
179, i:^9, t79, I79,2!^f; 

7 rnp H^^ rn *>5r f?had ^; poke 
USP -a"+NiA: HWXT N 

tn LOAD "^ 
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top of the dbplay in sych a wsy 
that the new screen take& 
preference over the old, but 
Feaves ihe aitributes alo^e, 

Tape functions 

There are just two tape func- 
tions, 'Save' and ' Load' , both of 
^hiQh gpergrte using SCREENS 
and either save the display or 
load in the display and current 
screen. They are selected hv 
Symbol Shift and either S or J 

Attr functions 

Tl>fire are four Atir kmctions. 
the first, 'Ink' selected by key I 
changes the current ink colour, 
'Paper' selected by key P 
changes ihe paper colour and 
'Bright' selected by key B swiT 
ches the brightness frorrt on to 
off and from off to on auto- 
matically. All three of these 



work in 'temporary' fashion„ 

The last fjnciion, Chg" is 
selected by key and changes 
the entire display and screen to 
Ihe attribute value ei^tered. it 
does not clear the display. 

Text functions 

There is one text function, 
selected by pressing key " i^ 
allows up to ttiirty two 
characters ai a lime to be 
displayed^ any v»f here on the 
display and screen. The text 
may be graphics, selected by 
pressing the graphics key 
followed by eniry of the required 
tejtt. or ordinary characters 

The text may be displayed in 
inverse by pressing the INV 
Vid^o key, or made to flash by 
pressing extend followed by 
CAPS shift and key 9 together 
if you wish TO exit the foutine, 
pressing Q whilst in the Move 
cursof stage will return you to 



the Menu 

Brush functions 

SiK dJfferent brushes jre provid 
ed, sel&cted by keys 1 to 6 fron> 
Ihe Menu. The brush function 
works like a cross between the 
lesct and Freehanrf (unctions 
described earlier. 

Status functions 

There are two status functions, 
'Status' which is selected by 
pressing key K and displays the 
current ink, paper, bright, 
screen nunit>er and p^xel cursor 
coordinates values, and 'Addr' 
which is se tec ted by key T and 
a Hows the user to change 
screens between 1 and 4 . 

Technical details 

T he I our screens aie each 6848 



bytes long and stoted ai 
addresses 58519, 5 1671 , 
44823, and 37975 respective" 
ly. The routine lo copy ihe 
display into screen n' is ai ad- 
dress 23296 with the screen 
liddress hekt in bytes 23300 
and 23301- The routine is 
relocatable. 

The routine to copy a screen 
to the display is at address 
23308 with the screen address 
held in bytes 23309 and 
23310 This routine is also 
retocaiabte. 

The program uses seven 
UDG's. from to U respective 
ly. Ramtop is automatically 
reset to below screen 4 so that 
NEW does not affect the 
screens, in this way screens 
may be saved as Data, by; 
Pressing BREAK to break into 
Screen Master. Typing NEW to 
iose Screen Master, ynd t^tther 
loading in your own program or 
saving the screenlsl as data^ 



Progt^tTi ^ Mitifi pfogtw§tn 



9 I ET T = 0: I FT P-7: LET B=0: 
LTT A«0 

t0 I FT BL-0: LET X- 1 ^a : LET Y^ 
SS: LET Xl-X: LET Y1=Y: LET ?^4& 
R0: LET ST*^23^96: LET RT=23308: 
LET PL^l: LET 2A=fl 
15 LET e«5 
23 POKE 236?>8^R 
30 PAPER B* INK e: BRIGHT 8 
40 LET YN-5700 

53 LET DEL-?0: LET XP-0: LET Y 
R^0 

6fl OPEN HGj "k* 
100 CUB 

120 INPUT *•; PRINT #GiTAB 9i-S 
ELECT OPTION- 
13C» CJO SUB Z 

THFN 
THEN 
THEN 
THEN 
THFN 

THrw 

THEN 
THEN 
THEN 
THEN 
=7 THEN INPUT 
: RANDOMIZE tISR 'Z:^2'?^t GO TO i0 

270 IF G*-*y THEN RANDOMIZe U 
SR 23:^08 



THFN Gri SUB ^70 



150 


LET G«»INKI 


160 


IF 


G»=-F" 


I7a 


IF 


G«=-T>- 


I BO 


ir 


G*= ■ C 


190 


IF 


G»» ■ r " 


?o« 


IF 


G«=-A' 


2if» 


IF 


G«= ■ R ■ 


220 


IF 


G*- ■ I ■ 


230 


IF 


6«« ■ P ' 


?40 


IF 


G»= ■ B ■ 


250 


IF 


G*- ■ X ■ 


260 


IF 


COTiF 0« 



GO 


SUB 


lf>O0 


GO 


SUB 


1200 


GO 


SUB 


1600 


GO 


SUB 


1700 


GO 


SUB 


2000 


GO 


SUB 


3000 


GO 


SUB 


Z100 


GO 


SUB 


3200 


GO 


SUB 


:i300 


GO 


SUB 


1800 



IF G*^*NnT 



THFN OO SUB :^ 



:?80 IF 

^00 TF R«=--" THEN GO SUB 4000 

:^I0 TF n*>-0* AND G*<«^" THEN 
GO f;iib 4 1^0 

:^20 IF G*»"0- THEN C.^^ SUB 4?.00 

IF G**"T* THFN GH SUF 3fi0PT 

TF CODE G*=l? THFN Gri ^im 



r?3*T 



G«^ 



•H' 
■II' 

"7' 



IF 
O <^Lm 7000; 
36*1 TF G*T=^ 

rit70 IF e*» 

^R^FI TF fi»^ 
n SlIF ?S300 

3^?0 TF G«*-W 

400 TF G«»-K- 

410 TF G**="l ■ 

470 TF G*=--N" 

430 Gn TO I Iff 

1000 INPUT "; 



*S*- THEN 
I FT W ^^ 



THFN 
THFN 
THFN 

THFN 
THEN 

THEN 
THFN 



I ET Ek =l: G 

Gn eup 470(1 
GO SUS fi000 
{ FT 7A=1 t G 

Gi* Sim "^r^ff** 

GO SLIP S/100 
GO SUB ■iR00 
GO Blip A700 



PRINT #tGjTAB 3s "X 
!"|XnTAB 10; -Y: *jYn "iTAB i7;* 
Xt I MX; TAB 741 -yt : MY 

100?S IF CODE TNKEY«=13 THEN GO 
TO 100S 

101 & PLOT OUER 1IKI,YI 
J 020 LET e*=INKEY* 

10T0 TF tG*>«*^" AND n*<a*8'> OR 
(CODE G*>-8 ANO CODF G*<^lll TH 
EN GO TO 1050 

i03f^ IF CODE G*»i3 THEN RETURN 
1040 GO TO 1020 
1060 LET Xl^xi - (G*="5" OR CODE G 
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S-S AND Xl >0J 4^ (G««-8' OR CODE G« 

=9 AND Xl<?55> 

1070 LET Yl-Vl- (G*-*6» OR CODE G 

*-l0 AND VI >0) + (G*-=-7'' OR CODE G 

*=11 AND Y1C175) 

1075 INPUT ■■: PRINT ItGiTAB 3|"X 

:"iXl?TAB 101 'Y: 'I Yl| ■■;TAB I7i • 

>!l:»ix;TAB 24;'Y:-iYi 

1080 PLOT OV/ER 1 ) PEEK 23677, PEE 

K 2367B 

1035 PLOT OVER 1JX1,Y1 

1090 GO TO 1020 

1105 INPUT ■•: PRINT ttGiJAB 3i "X 

:"ixiTTAB 10; -y: ■ tVllTAB 17j"Xl: 

■';x;tab 24i *yi: my 

1110 plot ouer 1?x,¥ 

1120 LET G««TNKEY» 

1130 *r (G*>=^S' AND G»<="8*> OR 
(CODfc- G*>=S AND CODE G»<*in TH 
EN GO TO 115C» 

1135 IF CODE e»*13 THEN RETURN 
1140 GO TO il20 

1160 LET X'*X-<G»="S" OR CODE G«= 
8 AND X>0>+(G«-"8' OR CODE G*-9 
AND X<255J 

1170 LET Y'Y^ <G*'""6" OR CODE 0*= 
10 AND Y>0>+*G»-"7- OR CODE G«-l 
1 AND Y<175t 

1175 INPUT •■: PRINT #GtTAB 3i"X 
:"SXi;TAB i0y -y: - J Yii TAB I7i"xi: 
"IXfTAB 24; ■ Yi: ■ ; Y 

1180 PLOT OVER 1 5 PEEK 23677, PEE 
K 23679 

1195 PLOT OVER l|X,y 
1 190 GO TO 1120 

12«0 INPUT TAB 8 I "ANGLE OF ARC? 
•T LINE Q«: IF e«>»-A'' THEN GU 
TO 1200 

1201 LET A=>VAL 9« 
120? PRINT (*GiTAB 14? -DRAW 

1203 PRINT FLASH It OVER IjAT 2 
l-Yl/S,Xl/ei " • 

1204 PAUSE 100: PRINT FLASH 0$ 
OVER HAT 21-Yl/e,Xl/8| • ■ 

1205 IF CODE INKEY«=13 THEN GO 
TO 1205 

1210 GO SUB 1000 

1217 PRINT FLASH 1} OVER IJAT 2 
I-Y/e,X/Bl" " 

1218 PAUSE 100: PRINT FLASH 01 
OWER HAT 21-Y/B,X/8I" ' 

1219 IF CODE INKEY««13 THEN 60 
TO 1219 

1220 GO SUB 1100 

1230 DRAW INK l; PAPER PJ BRIGH 
T B;X1-X, Yl-Y, A 
1?40 GO SUB YN 



1260 IF INKEY**-Y' THEN RANDOMI 

2E usR st: return 

1270 PLOT OVER ltX»Y: DRAW INK 
li PAPER PJ BRIGHT Bt OVER liXl 
-X,Yl"Y,A 
1260 GO TO 1200 

1500 INPUT "•". PRINT WG;TAB 12|' 
FREEHAND' 

1505 IF INKEY«<>"" THEN GO TO I 
505 

1510 PLOT OVER IJXpV 
1*520' LET G«=INKEY* 

1525 IF G«=-M" THEN LET PL=0: I 
NPUT •"»: PRINT ItGlTAB 13J-M0VE"; 

IF NOT POINT <X,Y) THEN PLOT 

OVER i;x,Y 

1526 IF G«-"P» THEN LET PL^l: I 
NPUT "-: PRINT ItGfTftB 10;-FREEHA 
ND" 

1527 IF G«-"E" THEN LET PL»2: I 
NPUT ■■: PRINT KGiTAB 13; "ERASE" 
I 530 IF (G«>='5' AND G*<=-8-» OR 

(CODE G*>-a AND CODE G*<=11) TH 
EN GO TO 1550 

1532 IF (CODE G»=13 AND (X=I2e A 
ND Y-8S> OR PL-0> THEN PLOT OV 
ER liPEEK 23677, PEEK 23678 
1535 IF CODE Gt^lS THEN RETURN 
1540 GO TO 1510 

1550 IF PL=I THEN PLOT INK I J 
PAPER P; BRIGHT BJX.Y 

1551 IF PL=0 THEN PLOT QUEP i| 

x.v 

1552 IF PL«r2 AND POINT ?X,Y}*1 T 
HEN PLOT OVER l;X,V 

15S5 LET X=X-fG«=*5" OR CODE G*- 
8 AND X>0) + (G*""8" Of? CODE G*=9 
AND X<2SS) 

1560 LET Y^'Y- (G*~-6'" UR CODE G»* 
10 AND Y>0)+(G*="7" OR CODE G«»l 
\ Ai-JD YC 175) 

1566 INPUT ■": PRINT KG; TAB 10; * 
X: -jXtTAB 171 "y: -?y 

1567 IF PL=2 AND POINT <X,YJ=1 T 
MEN PLOT OVER l;X,Y 

1570 GO TO 15 10 

1600 INPUT TAB 10; 'RADIUS '; LIN 
E 0*: IF Q«>-"A' THEN GO TO 160 

I6 1€l LET R-^VAL 0«: IF NOT R THEN 

RETURN 
1620 IF X*R>2S5 OR X-R<0 OR y+R> 
175 OR Y-R<0 THEN RETURN 
1630 CIRCLE INK I J PAPER Pi BR I 

6HT b;x,y,r 

lA'lS GO SUB YN 

1AA0 IF INKEy*="Y" THEN RANDOM I 
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ZE USR ST: RETURN 

1A70 RANDOMIZE USR RT 

1680 GO TO 1600 

1700 INPUT TAB 9;"X RADIUS "; LI 

NE g«: IF Q*>--A" THEN GO TO 17 

00 

1710 LET XR-UAL Q*: IF MOT XR TH 

EN RETURN 

1720 INPUT TAB 9;'^ RADIUS 'J LI 

NE Q*: IF e»>=-A" THEN GO TO 17 

20 

1725 LET YR=VAL Q« 

1730 IF X+XR>25S OR X-XR<0 OR Y* 

YR>175 OR Y-YR<0 THFN RETURN 

1740 LET NA=XR*YR: IF NA>3000 TH 

EN LET NA=l; (JO TO 1750 

1745 LET NA=^2 

1750 FOR N"l TO 720/NA 

1760 PLOT INK li BRIGHT B; RAPE 

R P;X+XR»COS (N/ (360/NA> *PI t , Y+Y 

R*SIN (N/ {360/NA>#PI) 

1770 NEXT N 

1780 60 SUB YN 

17S3 IF INKEY*=-V THEN RANDOM I 

ZE USR st: return 

1784 RANDOMIZE USR PT : GO TO 170 

1800 INPUT "LENGTH 'f LINE Q*: I 
F 0«>-"A" THEN GO TO 1800 
1810 LET L=VAL 0»: IF MOT L THEN 

RETURN 
1820 INPUT -HEIGHT "? LINE Q*! I 
F Q«>--A" THEN GO TO 1820 
1825 LET H=VAL Q« 

1830 IF X+L>255 OR Y-H<0 THEN R 
ETURN 

1840 PLOT INK l; PAPER P; PPIGH 
T B;X,Y: DRAW INK li PAPER PJ B 
RIGHT BiL,0: DRAW INK I J PAPER 
P| BRIGHT B{0,-H: draw INK li B 
RIGHT Bt PAPER Pi-L,0: DRAW INK 

l; BRIGHT Bi PAPER PS0,H 
1850 RETURN 
2000 POKE 23728, X; POKE 23729, Y 

2002 GO SUB 3400 

2003 LET AT=2252S+C+32»R 
2005 DIM 91 A) 

2010 LET Q<1)=ATTR tR,Cl: LET 0( 

Z>=ATTR (R,C+1>: LET Q<3>=ATTR ( 

R*l,C>: LET et4)-ATTR CR+l,C«i) 

2030 LET X1^C*8: LET Y1=17S-R*8 

2040 DIM B«(1<^,1<^) 

2080 INPUT "I PRINT HGJTAB 10;- 

PLEASE WAIT' 

2090 TF BL=l THEN FOR N=l TO 16 

: LET B$(N> = " n-rTTi t t n m i i 1 1 1* ; 

NEXT N: go TO 2170 



2100 FOR Y-0 TO 15 

210^5 LET Yl= C173-R*8} -Y 

2110 FOR X=0 TO 1 3 

2120 LET X1=«C*8 + X 

2130 IF POINT (Xi,Yl)=l THEN LE 

T B*rX*l ,Y*1 »=■■•: PLOT OVER 1( 

XI , Yl: GO TO 2150 

2140 IF POINT (X1,Y1>=0 THEN LE 

T B«(X*1 , Y+1 )="n* 

2150 NEXT X 

2160 NEXT Y 

2162 IF ZA THEN GO TO 5305 

2164 RANDOMIZE USR ST 

2 165 IF YR THEN GO SUB 2800: GO 

TO 2500 
2166 IF XR THEN GO SUB 2700: GO 

TO "^500 
?l7rt CLS 

2180 FOP N=l TO lb 
2190 FOR M=l TO 16 
2200 PRINT AT N,M;B*(M,Nt 
2210 NEXT M 
22^0 NEXT N 

2235 PRINT AT 1,19|"M0UE WITH"? A 
T 3,19;-CURS0R KEYS'JAT 5,19;-FI 
LL WITH 9- SAT 7, 19; "DEL WITH 0"; 
AT 9,19i-'ENTER TO END" 
2240 LET A=l: LET AA= 1 
2250 PRINT OVER li FLASH L ; AT A 
,AAi -X- 

2260 LET G«=INKEY» 
2270 IF G*="- THEN GO TO 2260 
22B5 BEEP .01 ,20 

2290 IF G*=--9* OR G»*-(* OR G*= ■ 
'' OR G*="a(" OR G«="%- THEN PR I 
NT AT A,AA!"H-; LET B*(AA,A)="«» 
ZZ95 PRINT AT A, AA; B* ( AA, A) 
2300 IF G«=-0' THEN PRINT AT A, 
AAi-O": LET B*<AA,A)-'U- 
2310 LET AA=AA+ (G«-"a" OR CODE G 
«=9 OR G*-"(* AND AA< 16) -(G*=-5" 

OR CODE G*=S OR G«="1C" AND AA>1 
> 

7320 LET A=A+{G«=-<i- OR CODE G»= 
1 OR G»- ■ & ■ AND A< 1 6 > - ( G«- " 7 " O 
R CODE G*»ll OR G*»"'" AND A>1> 

2325 IF AA>16 THEN LET AA=J6 

2326 IF A>16 THEN LET A=16 

2327 IF A< I THEN LET A== 1 

2329 IF AA<1 THEN LET AA=1 

2330 IF CODE G«=13 THEN GO TO 2 
500 

2340 GO TO 2250 

2506 CLS : RANDOMIZE USR RT 

2507 INPUT ■■: PRINT ttGi TAB 9;'S 
AME PLACE-;*" 

2508 IF INKEY«<>"Y* AND INKEY«C > 
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•K" THEN GO TO 750S 

2509 IF INKEYS^^V THEN LET Cl= 

c: LET ri=r: go to 251 5 

2Sld GO SUB 3400: LET R1=R: LET 
Cl«C 

2511 LET AT»2252a+Ci+32»Rl 

25 12 FOR N=0 TO 15 

2513 LET OClt=ATTR CRL,C1); LET 
e(2)-ATTR (R1,C1+1): LET St3>-AT 
TR (Rt + l,CtJ: LET R(4t"=ATTR *W1 + 
1 f C 1 + n 

251;^ INPUT '■■'; PRINT WGiTAB I0i" 

PLEASE WAIT' 

2516 FOR N=0 TO 15 

2520 FOR »-0 TO 15 

2530 IF B«fM+ 1 ,N+i ) =•■* THEN PL 

OT Cl*e+M, < 175-RI*ei 'N 

2540 NEXT M 

2550 NEXT N 

2560 POKE AT, 9(1): POKE AT+i,Q(2 

>; POKE AT+32,0(3»: POKE AT*33,« 

14) 

2562 IF ZA THEN GO TO 5360 

2563 RANDOMIZE USR ST 

2564 LET X=PEEK 23728: LET Y=PEF 
K 23729 

2565 RETURN 

2730 FOR M=l TO 16 

2740 FOR N=l TO 7 

2745 LET T*=B«<e+N,H> 

2750 LET BS(e+N,M}sB«tNpH) 

2755 LET B*<N,M>=T» 

2760 NEXT N 

2770 NEXT M 

2790 RETURN 

2830 FOR M=l TO 7 

2640 FOR N=j| TO 16 

2645 LET T»=B»(N,8+MI 

2850 LET B«tN,8+M) =BS(N,M) 

2855 LET B»(N,M)=T* 

2360 NEXT N 

2670 NEXT M 

2880 RETURN 

3000 INPUT - REFLECT ABOUT X 

OR Y"; LINE Q» 

3010 IF 0«<>"X- AND Q*<>"Y" THEN 

60 TO 3000 
3020 LET XR-=Q*"'K" 
3030 LET YR-Q»-"Y" 
3040 GO TO 2000 
3100 INPUT -■: PRINT t*Gi ' PRESS 

TO 9 FOR INK COLOUR" 
3110 IF INKEY»<>-" THEN GO TO 3 
110 
3120 IF INKEY*<"0" OR INKEY*>"9- 

THEN SO TO 3120 
3130 LET 1=\;AL INKEY* 



3140 RFTURN 

3200 INPUT •": PRINT ttGj" PRESS 

TO 9 FOR PAPER COLOUR" 

3210 IF INKEY»<>"" THEN GO TO 3 

210 

3220 IF INKEY«<"0" OP INKEY«>'9" 

THEN GO TO 3220 
3230 LET P«VAL INKEY» 
3240 RETURN 
3300 LET B=B=0 
33 10 RETURN 

3400 LET R=i0: LET C=15 
3410 PRINT OVER 1 ; AT R,C;* "tA 
T R+1,CJ ■ 

3420 INPUT ■": PRINT »»G|TAB 4?"M 
OVE SSUARE TO POStTlON" 
3430 LET 6*=INKEY« 
3435 IF CODE G»=-13 THEN PRINT 
OVER 11 AT R,C;' "I AT R+I^CJ" 
; RETURN 

^4 37 IF 6»-"0* THEN RETURN 
3440 IF G«"-- THEN GO TO 3430 
3450 LET Rl»=R*(G*="6" OR CODE Ct* 
=10 AND R<20) - (G*-"7" OR CODE G« 
=11 AND R>0) 

3460 LET C1«*C* tG*-"0'' OR CODE G» 
=9 AND CC31 » ~ IG«=-5" OR CODE G*= 
5 AND C>0) 

3470 PRINT OVER 1 J AT R,C?- MA 
T R+1 ,c; ' » 
3400 LET R»Ri: LET C='C1 
3490 PRINT OVER 1 ( AT H,C}" *tA 
T R+1 pC| " 
3500 GO TO 3430 

3610 INPUT •": PRINT »»GITAB 9J"S 
ELECT 1 TO 4» 

3620 IF INKEY*<>"" THEN GO TO 3 
620 
3630 IF INKEY*<"1" OR INKEY*>''J'' 

THEN GO TO 3630 
3635 LET Gft=1NKEY« 
3640 LET S-65367-VAL G«it6848 
3650 POKE 23300, 5-236* I NT tS/256 
): POKE 23301, INT (Sy256): POKF 
23309, PEEK 23300; POKE 23310, PEE 
K 23301 

3660 INPUT ■': PRINT ttGiTAB 10|" 
SCREEN-" ; VAl. G« 
3670 GO SUB Z 
3690 RETURN 

3710 INPUT "TEXT ■; LINE T» 
3715 LET R=0: LET C=0: PRINT JN 
K et OVER If FLASH 1 i AT R,Ci"i»' 
3720 PRINT *t5i "MOVE SQUARE TO RE 
QUIRED POSITION" 

3725 IF INKEY*< > " " THEN GO TO 3 
725 



^X COMPUTING DECEMBER J ANUAflV 1986 



29 



■SPECTRUM GRAPHICS! 



Z-'ZB LET G*-INKEY*; IF G«- • * THF 

N GO TO 373S 

3740 IF CODE G*»13 THEN GO TO 3 

600 

3750 PRINT OVER U FLASH 5AT R 

,Ci •■• 

3760 LET R=R+(G«="6" OR CODE G*= 
10 AND R<71 )-(G«=-7- OR CODE G«i= 
it AND R>0) 

3770 LET C=C+<G*=-B' OR CODE 6«- 
9 AND C<31) - (G*="5" OR CODE G*»8 

AND C>0> 
3760 PRINT OV/ER iT FLASH 1 1 AT R 

.ct ■■■ 

3790 GO TO 3730 

3800 PRINT INK T; BRIGHT BJ PAP 

ER Pi AT R,CIT« 

3610 GO SUB YN 

3630 IF INKEY«»-Y" THEN INPUT " 

': RANDOMIZE USR STI RETURN 

3835 INPUT ■■ 

3B40 RANDOMIZE USR RT 

3845 PRINT OVER 1 i AT R,C!"«' 

3850 GO TO 3720 

3905 DIM S*C 10> 

3910 INPUT "ENTER TITLE FOR SAUI 

NG') LINE 5« 

39 i 3 RANDOMIZE USR ST: BORDER PI 

CLS : RANDOMIZE USR RT 
3920 SAVE S»5CREEN« 
3930 RETURN 
4010 INPUT "ENTER TITLE FDR LOAD 

ING-; LINE S» 

4015 IF S«'' " THEN LO 

AD "*SCREEN« : GO TO 4030 

4020 LOAD S«5CREEN« 

4030 RANDOMIZE USR ST: RETURN 

4105 LET CH-164-VAL G» 

4110 LET Rs0: LET C=0 

4120 PRINT OVER HAT R,ClCHR« C 

H 

4130 INPUT ■•: PRINT #G!-MOVE BR 

USH TO REQUIRED POSITION • 

4140 LET G«-INKEy«: IF G«='- THE 

N GO TO 4140 

4 145 PRINT OVER 1 | AT R|CtCHR« C 

H 

4150 LET R«R+<G»"-6" OR CODE G*- 

10 AND R<21 ) - (G«B-7' OR CODE G«= 

11 AND R>0} 

4160 LET C=C*(G*=-8' OR CODE G*= 
9 AND C<31 ) - (G«*«-5" OR CODE G«=*8 

AND C>0) 
4170 PRINT OVER HAT RtCjCHR* C 
H 

4180 IF CODE G*<>I3 THEN GO TO 
4146 



4190 INPUT ■": PRINT KGJTAB 7|'M 

OVE BRUSH TO PAINT ■ 

4195 GO SUB Z 

4700 LET 6»«IN(KEY«; IF G»=-" THE 

N GO TO 4200 

4770 LET R-R*<R«=-6" OR CODE 6*== 

10 AND R<21 > -<0»=-7" OR CODE G»- 

11 AND R>0t 

4230 LET C«C+(G»-=»8- OR CODE G«= 
9 AND C<31 > - (e*='S" OR CODE 6«=8 

AND O0I 
4732 PRINT INK U PAPER P| BRIG 
HT B|AT R,C?CHR» CM 

4233 INPUT ■": PRINT WGiTAB 0;"R 
OU "IRJTAB ISf -COLUMN ^tC 
4240 IF CODE G»=-13 THEN INPUT - 
": RANDOMIZE USR ST: RETURN 
4250 GO TO 4200 

43 10 INPUT "ENTER REQUIRED ATTR 
VALUE*! A 
4320 IF A>235 OR A<0 THEN GO TO 

4310 
4330 POKE 23328* A 
4340 RANDOMIZE USR 23320 

4345 IF A>127 THEN LET A«A-128 

4346 IF A>63 THEN LET A=A-64: L 
ET B=l 

4350 LET P«INT <A/8J: LET I«A-II 

NT (A/Si-i-8) 

4360 RETURN 

4510 GO SUB 3400 

4520 PRINT AT R,C|" * ? AT R*l,Cf 

P ■ 

4530 GO SUB YN 

4540 IF INKEY»?*-Y" THEN INPUT " 
■: RANDOMIZE USR ST: RETURN 
4550 GO SUB 3410 
4560 GO TO 4520 

4600 IF INKEY»<>"" THEN GO TO 4 
600 

4610 IF INKEV*»"" THEN GO TO 46 
10 

4620 RETURN 
4700 GO SUB 3400 

47 10 PRINT PAPER Pi INK I J OVER 
It BRIGHT BJAT R,Ci" -;AT R*l, 

Ci • ■ 

4720 RETURN 

5010 GO SUB 3400 

5020 DIM B«(16, 16> 

5030 INPUT "": PRINT tiGtTAB I0i " 

PLEASE WAIT* 

3040 FOR Y=0 TO 15 

5050 LET Yl-M75-R»8) -Y 

5060 FOR X=0 TO 15 

5070 LET X1=C»S+X 

5090 IF POINT (XI, YD THEN LET 
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B* f >; * I , Y + n = " ■" 

5090 IF NOT POINT CX1,Y1) THEN 

LET B*(X+1,V+1 )="G' 

5 100 NEXT X 

5i 10 NEXT Y 

5120 INPUT "■: GO SUB 3400 

SI 30 LET C1=C: LET R 1 '^P 

5140 INPUT ■■: PRINT WGJTAB 10t" 

PLEASE WAIT- 

5150 FOR N=0 TO IS 

5160 FOR M=0 TO 15 

51 '/a IF B*(M*1,N+X>=-B- THEN PL 

OT INK 1} PAPER P; BRIGHT BiCl* 

8+M, C 175-R1*8> -N 

SlSflr NEXT M 

5190 NEXT N 

5200 RANDOMIZE U5R 5T 

3210 RETURN 

5300 GO TO 2000 

530Z POKE 23670, PEEK 23673: POKE 
23671, PEEK 23672 

5305 FOR N-0 TO 20+ INT (RND*40) 

5310 LET R2-1NT (RKD^l6)4l: LET 

C2*INT (RND#t6)+l 

5320 IF BStR2,C2>o-H* THEN LET 

B«(R2,C2> = "n" : GO TO 5340 

5330 LET E»<R2,C2» = 'l'' 

5340 NEXT N 

5350 GO TO 2507 

53A0 GO SUB YN 

5375 LET ZA=0 

5377 LET X«PEEK 23728: LET Y-PEE 

K 23729 

5380 IF TNKEY*="Y- THEN RANDOMl 

2e USR ST: RETURN 

5390 RANDOMIZE USR RT 

5400 RETURN 

5500 INPUT "'; PRINT (tClTAB a;'S 

ELECT 1 TO 4" 

5510 IF INKEV«<>"" THEN GO TO 3 

A20 

5520 IF INKEY*<*1» OR INKEY*>"4" 

THEN GO TO 5520 
SS2S LET G*-IfJKEY*, 
5530 LET S=65367-VAL G*-)(-6912 
5540 POKE 23342, S-256#INT tS/256 
): POKE 23343, INT <S/256) 
5550 RANDOMIZE USR 23358 
5580 RETURN 
5600 CLS 
5610 PRINT AT S, i3r "STATE-: PRIN 

T ''TAB nj-INK -Jl: PRINT 

TAB 1 n 'PAPER. . . ';P: PRINT "TAB 
111 'BRIGHT- .■ i : PRINT ("ON" AND 
B=l>+("OFF" AND B=0} 
5620 PRINT 'TAB 11 ; "SCREEN «"( 
5630 LET S~PEEK 23300* 256*PEEK 2 



3301: LET S=&5367-Sr LET S=S/691 

7 

'=>640 PRINT S 

5645 PRINT 'TAB llJ*X,Y "(X| 

■ ■ « u 

J t T 
S6S0 QO SUB Z; CLS : RANDOMIZE U 
SR RT: RETURN 

5700 INPUT ■■: PRINT («G|TAB 13|- 
0KAV7- 

5710 IF INKEY«<>"Y- AND TNKEY«< > 
"N" THEN GO TO 5710 

5720 RETURN 

5900 INPUT "": PRINT (*G|" MOVE 

CROSS LINES TO POSITION" 
5860 LET X=128: LET Y-:88 
5870 GO SUB 6100 
5800 INPUT -": PRINT MG?" MOVE 

CROSS LINES TO POSITION" 
5860 LET X»128: LET Y=88 
S870 GO SUB 6100 

5880 LET G«=INKEY«: IF G«"= ' ' THE 
N GO TO 5880 

5890 IF e*>'e" THEN GO TO 5880 
5B95 IF CODE G«"I3 THEN GO TO 6 
130 

5900 GO SUB 6100 

6010 LET X=X+18 AND (G«=''8' OR C 
ODE G*=9 AND X<2'q8))-(e AND (G*» 
■5" OR CODE G»-8 AND X>7} » 
6020 LET Y'wY+te AND ( G*-" " 7 " OR C 
ODE Gft'sll AMD Y< 167)1 -(8 AND CG« 
=■6" OR CODE G»=10 AND Y>7>» 
A040 GO TO 5870 

6100 PLOT OVER 11 X, 175: DRAU O 
VER 1; 0,-175: PLOT OVER 1I0,Y: 
DRAU OVER 1*255,0 
6120 RETURN 
6130 GO SUB YN 

6140 IF INKEY»=-N" THEN INPUT * 
■: PRINT IIG; ■ MOVE CROSS LINES 

TO POSITION-: GO TO 5880 
6150 RANDOMISE USR RT 
6160 RETURN 
6200 GO SUB 3400 

6205 IF G*=»0' THEN RANDOMIZE U 
SR RT: RETURN 

6210 PRINT INK TJ PAPER P! BRIG 
NT BiAT R,Ci"iB";AT R+l,C;*aHi- 
6220 60 SUB YN 

6230 IF INKEY*="N- THEN RANDOMI 
ZE USR RT: go to 6200 
6235 RANDOMIZE USR ST 
6240 INPUT •": PRINT HGjTAB 10;' 

CONTINUE '■ 
6250 GO SUB S710 

6260 IF INKEY»="N- THEN RETURN 
6270 GO TO 6200 
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Animation is the process that 
pgtB life into compyier games, 
buc tias f df wid^r u^e&^ The abili- 
ty of a computer to Create, move 
and display vjsua! information 
has only reached the home 
market fairly recently, and is 
becoming a very popular and in 
teres rtng application for users at 
all levels. 

Computer gfaphlcs is a (erm 
that means different things to 
different people ^ but generally 
covef^ images thai are com 
pucer generated, modified, 
stored and displayed but need 
not necessarily be an mated. To 
a businessman, 'graphics' 
means histograms, graplns and 
other methods of presenting 
financial iinformation vi^suaiiy: to 
a railway sigFialman the mimic 
display showing train moves is a 
form of computer graphic: to a 
student pilot on an aircraft 
simulator the realistic images 
are computer generated. Com- 
puter aided design perhaps in 
volves the mostcompUcaied im 
agery of all, think aboui car 
design as an eKample. A good 
deal of computer graphics is 
merely static imagf^s that can be 
displayed when required, 
animaiion ks the art of making 
Chose images appear to move in 
such a way that the impression 
of a lifelike object is created. 
Animation is an art that predates 
Che computer revoiution by quite 
a long time and its application is 
a practised skill. Cartoons are a 
much loved example of film 
animation and suc^ films have 
given pleasure to milliorrs, but 
few q1 these millions have ever 
given much thought to the sheer 
el fort involved m producmg 
those cartoons. In one second of 
film there wilfc be twenty four 
frames and each frame is an in 
dividual picture showing a stage 
in the motion of the animated 
object. It doesn't take much 
mental arithmetic to work out 
how many individual pictures 
there are likely to be in a ten 
minute cartoon feature. 

Cartoons are an example of 
drawn animation that uses ttie 
skill of ar^ animator to draw a se- 
quence of individual pictures 
which, when lilmed, give the im 
pression of motion. There are 
other techniques of animation- 
modei, cutout and rostrum icon 
trolled camera^ animation are 
examples. These techniques are 
more suitable to the use of com- 
puters to aid such activity, 
drawn animation is more directly 
applicable to using computers to 
replace manual techniq^ues and 
thid is ttte main topic of discus ^ 
sion here. 

Animators m the film industry 
are skilled people and the sue 



Wise Moves 

Michael Spencer shows us some ways of 
getting things moving around the 

screen. 



cess of the work depends on 
their grasp of two f actorstiminB 
and realism. Correct timing can 
convey the impression of anima 
tion well and that timing oughl 
to reflect the behaviouf m the 
real world of the obj.ect being 
animated. Realism ensures that 
the object and its behaviour 
ref^ect the taws of motion and 
the presence of gravity = These 
techniques have been built up 
over many years arid tt is only 
their application in the use ot 
computers that is new^ — the 
computer scfeen is only another 
medium on which io display im- 
ages lit may be called electronic 
paper), The computer may also 
be a means to an end. com- 
purers as animators' tools are 
having an impact on the film in- 
dustry. Remembef the Wall 
Disney lilm TRON about a com- 
puti^r programmer and his battle 
oyainst a wayward super com 
puter? A good deal of that film 
was made by using computer 
animation and still graphics - b 
novel approach that created a 
slunnmg impacl. Computers 
can take the tedium out ot the 
process of producing images for 
animation - a single image 
can tae manipulated to a new 
position, si^e or Shape by apply 
ing mathmatical routines. Taken 
to an extreme it may be possible 
to produce a complete film in a 
few years iimt\ and indeed a 
Hollywood film company is us- 
ing a CRAY super computer to 
cope with the fantastic number 
of calculations involved in such 
processes. This machine made 
its d^but code cracking m 
American for the Government 
and has since made contribu- 
tEons in many other fields. 

Animation itself mvolves 
three basic processes - 
preparation of the image, 
manipulation and display. It is 
the manipulation That is at the 
heart of t*ie technique of am ma 
tion. The computer offers the 
electronic paper for us to exploit 
and xh^ characteristics o< that 
paper determine what sort of 
animation is possible. There are 
three sorts of graphics that can 
be created on most home com- 
puters block, pixel and line 



graphics. Block graphics involve 
the use ot character sized 
shapes I see the top row of the 
Spectrum keyboard) which may 
be used individually or as part of 
1 jr y e r sh 4ipo 5 which can be mov 
ed around the screen. The pro 
g ra m i n 1 igu re one create s su ch a 
shape and moves it around. The 
program is reasonably effective 
and shows some o1 ihebtisics o( 
simple animation. An image 
drawn on the screen is erased 
and a new image created in a dif 
f erent place which gives the ap- 
pi^rance of motion A variation 



a very reasonable resolution of 
176 by 256 pixels each of 
which can be individually set 
and tested. In case of a single 
pijceJ being moved around the 
screen the technique is similar to 
bfock graphics, the pixet is set 
ijnd unset (erased) and moved to 
a new position after appropriate 
deiay. Groups of pixels make up 
the high resolution screens that 
torm the bulk of a computer 
games attractions. These 
shapes can be animated by deal 
ing with the individual pixels that 
make them up Collision dated- 



tV rt£M BLUCk (JRAPK'.n 


ANIMATION 


rs CLS 




10 LET A*-^'|J- 




4H LEI B»-' 




30 FOR I-« TO 21 




60 PRINT AT I, i:?tA« 




70 PAUSE 3 




, 60 PRINT AT I,12|B« 




90 NEXT I 




100 GO TO S0 


ftffUfA t 



ot the technique woulcs be to 
surround the imagie with blank 
characters to erase parts of the 
old image at each move- If no 
blanking took place - using 
either method - then the effect 
would be spoiled by the image 
leaving a visible trail, ttie image 
is being drawn and redrawn to 
the same piece of electronic 
paper, The tectiniqueis summed 
up as draw, wait, erase and re- 
draw. Block graphics are useful 
but a littte boring, so fortunately 
we have access to piKel^ 
graphics* 

Pixels 

Pixel graphics are much simpler 
for they are single points on the 
screen ihat can be turned on and 
olf and, most importantly, their 
state may be tested. Pixel 
graphics introduce the idea of 
resolution - the higher the 
resolution (the number of pixels 
in a given area) the better the im- 
age. The Sinclair Spectrum has 



UQ\% iS a computer inspired 
technique where the coHision 
between two ob|octs on the 
screen can be detected and the 
appropriate action taken. 
Shapes can be m^ide to rebound 
from obstacles, a method used 
to great effect in bat and ball 
games. Collisions can lead to ex ^ 
plosions which is again a widely 
used technique in the most 
pofHjIar arcade games -The pro- 
gram in figure two illustrates 
pijtel animation and collision 
detection. 

Some computers support 
Sprite graphics, unfortunately 
the Spectrum does not, 
although some users have 
managed to write interrupt 
driven software that gives a fair 
implementation of this feature 
which is normaiiy supported by 
a dedicated chip. A Sprite is a 
shape that is defined and moved; 
around the screen by dedtcated 
software, and usually suports 
full collision detection. The pro- 
gram in figure two has simple 
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toHisiofi detection wheie tine 
place the pFK^Is will occupy neni 
is leasied to see if it ts possible to 
move thej'e. A realistic rebound 
is pfogramrned in raiher than a 
straight reversal of course if a 
collision IS detected. 

Lines 

Line graphics can be the most 
satisfvir^g beccitjse they c^n be 
used to make up wire images of 
objects,, givifig m three dimen 
sional elfect. That object can be 
moved realisTically around the 
scT^sn and even rotated around 
variouf points. Wire images 
have been used tn some com 
puier games bui are probably 
best known m such application^ 
as bkJilding and car design. The 
pfogram ij\ fi^Lire 3 is &n exanv 
pie. These are the three mam 
ways of producing graphics on 
most home computers and for- 
tunaiely we have access to all 
three on the Sinclair Spectrurn. 
It has to be said that the best 
animation on the Spectrum will 
be writien using machine code 
rather than BASIC because 
machine code is a good deal 
taster, BASIC ts easy to unders 
tifid, und has b^^en ^jsed in ih<j 
eKimples here ior clarity, 
Ihoygh II can cau^e tlickermij 
and other odd eff?t:ts and 
Mvs. t from ihe effect that you 
are trytng to achicsva 

The actUfiL process of anima 
iior> on computers r:> a good deal 
different from that using hand 
drawn images ai^d film. A con^ 
puter really only undertamls 
nymbers. so that images shown 
have to be digitised to coor 
dimtes and these coordinates 
manipulated to produce new im- 
ages m diflyreni positions. Do 
that quickly enough and you 
havfe animation. In extreme 
cases a single drawing may be 
made and many different im- 
ages made by mathcmaiical 
mantpulation. For exampte, ai'^ 
image may be made wider or 
taller by alter fng veEues alorK) 
one axis, give a camputtfr two 
images, one bigger than the 
other arxJ the computer can be 
programmed to produce a new 
innage between the two sizes 
this is known as an in 
betw&enfng. Animation implies 
change^ so that images 
presented sequential Ey appear 
10 move. The basis of animation 
involves a number of key 
elements that help produce the 
desired effect. The obvious is 
change in ssze or shapo. others 
inclydi; change m speed < angle, 
cotoiir, position and perspective 
- remember these &re anima- 
iion techniques and not com- 
puler techniques. We havr i^' 



seen some really funny cartoons 
where some of ihe humoui has 
been about the ability of a 
character or object to survive 
impossibly destructive situa- 
tions - for example holding a 
bomb when it go-es off, being 
squashed lla^ or streched. 
Twist, skew, shear, befid and 
explode can all be used to great 
ettect. Explosions seem to 
characterSEse the even popular 
arcade game and it is worth 
knowing how to do this. 

Bang* 

The basis of an e>c plosion effect 
is that Ihe image breaks up and 
moves apart from a central 
point. The < mage is initially chop- 
ped or minced into short lines or 
pieces and these move radially 



out from a central point. Most 
explosions are a variation of Ihis, 
for e^cample the bits of the e^- 
pfoded image can be made to 
tumble, flicker or leave trailing 
images as it moves apart. The 
image may be exploded into 
single pixels that change colour 
lapidly as they move outwards. 
A computer can generate useful 
sound effects to accompany 
this visual extravaganija which 
makes the whole process more 
effective. 

Manipulation in size is one 
technifiue thaJ a computer can 
do quickly witfiout the need for 
rie w images to be drawn, digitis- 
ed and s to red . 1 1 is sim pty a ma i ■ 
ter of an th me tic to alter the size 
o1 an objeci. for example 
characters can be made larger 
by scanning the character 



10 


REM PIXEL ORW-NIC ANIMATION 


20 


REM AND COLLISION DETECTION 


30 


CLS 


40 


REN DRAW BORDER 


50 


f^OR 1 = 1 TO 20: PRINT AT I, J 


I "■■. 


I PRINT AT X,30| ■■■ 


6iT 


NEXT I 


70 


FOP J'l TO 30: PRINT AT 1,1 


i'm'i 


t J'RINT AT 20, I* ■■• 


60 


NEXT 1 


90 


GO TO 220: REM MAIN PART 


100 


REM PLOT SUBROUTINE 


U0 


PLOT XpV 


120 


PAUSE 4 


130 


RETURN 


140 


REM UNPLOT SUBROUTINE 


j i50 


PLOT OVER HX,Y 


1S0 


RETURN 


170 


REM COLLISION DETECTION 


180 


REM SUBROUTINE 


190 


IF POINT <X+XDIR, Y+YDIR)=I 


AND POINT fX+XDIR, Y+YDIR+1 )-l AN 


D POINT (X + XDl»?,y*YDIR-l)-l THEN 


LET XDIR-XDIR»-1 


200 


IF POINT (X+XDIR, Y+YDIR)-1 | 


AND POINT <X+XDIR*1 , Y+VDIR*-! AN 


D POINT tX+XDIR~l, Y+YDIR)-1 THEN 


L6T YDIR-YDIR#-1 


Z10 


RETURN 


220 


REM MAIN LOOP 


230 


LET X-70: LET Y-100: LET XD 


IR»-3.l: LET YDIR>| | 


240 


GO SUB 170: REM COLLIDED? 


Z50 


GO SUB 110: REM PLOT 


260 


GO SUB 140: REM UNPLOT 


270 


LET X-X+XDIR 


280 


LET Y-Y+YDIR 


■290 


GO TO 240 Fit}ut«2 



square and reprodmcmg the im- 
age larger or smaltef . The pro- 
grame is 1igure<i four does this 
four one character and displays 
an image iwice the size at a dif- 
ferent place on the screen. It 
achieves th^s by scanning all the 
sixty lour pixets in the character 
square and displaying them 
doubled up on both a^is. It is a 
simple matter to adapt this pro 
gram to reproduce a character 
that IS stretched taller or wider 
by oniy adjusting the values on 
one or the other axis. This 
technic^ue, because it works at 
the pixel level will also expand 
any shape In BASIC it is rather 
slow, in machi<ne code it is much 
faster and can be used to great 
effect. 

Perhaps the most excitmg 
possibility for a home Computer 
user is. to make use of line 
^jraphics and produce a thrc@» 
dhmensional representation of 
an object thai can be rotated in 
any given direction and create 
some iflusion of movement. The 
Wire frame image depends on 
coordinate geometry to 
manipulate it. it is a matter of 
numbers and few rules. The big* 
gest problem is that the televi- 
iiion or other computer screen is 
only two-dimensional. Perhaps 
one day hologram technology 
will have advanced enough so 
that ihreedimensional images 
can be pfojected mio a livmg 
room like a super television, but 
until then we must rely on the 
eye being fooled by two- 
dimensional trickery. Perspec- 
tive drawings do this and the 
Renaissance artists were 
masters of the art and produced 
some remarkable paintings and 
drawings. The keys to Such 
works of art is the 'vanishing 
point'. Looking along railway 
lines, the tracks appear to con- 
verge at a point thhs is a 
■-.Mishing point These drawings 
utrtj made with reference to such 
a pomi which is often off the 
paper. 

3D 

In three-dimensional reality we 
can desctibe an object by 
reference to three axis^ ?c^v and 7 
as they are conventionaMy 
known When measuring an ob- 
ject we normally described the 
dimensions in terms of length, 
width and height, but m order to 
describe an objeci in terms 
SMitable for computer graphics 
we must describe the object in 
distances from an origin point. 
The origin can be a corner of the 
object Itself or lurther away, the 
object may be viewed from the 
origin or another point. This in- 
troduces the idea of how we can ► 
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REM 


CUBOID 


» DRAWING 






20 


LET 


OX-90: 


LET 


OY^40 






30 


LET 


A- 30: 


LET B-40: 


LET C 


-i 


5: LET D- 


20 










40 


PLOT 


ox.oy 










50 


DRAW 


0^a: 


DRAW 


B,0: 


DRAW 


0» 


-a: di^aw 


-B,0 










60 


DRAW 


c,d: 


DRAM 


B,0: 


DRAW 


-r 


t-D 














70 


PLOT 


OX+0, 


oy*a; 


DRAW 


c.o: 


D 


RAW B,0: 


DRAW - 


C,-D 








80 


PLOT 


OX+Cp 


oy + d: 


DRAW 


0,a; 


D 


RAU D,0: 


DRAW 


,-A 








90 


LET 


A-A+ 1 : 


LET 


B-B4 1 


! LET 


C 


-c+i: 


LET 


D**D + 1 










100 


STOP 
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make a flat two-dimensional 
repfeseritatton appear three 
dirnensional and provide the 
basis for animating such an ob- 
jeer The diagram in figure 5 
^hows how a single point view- 
ed from the origin of the coor- 
dinates{x,y and i] can be 
represe filed on ttie picture plane 
at a set distance from the view 
point. The piclufQ plane of 
cours.e is ouF television semen 
and the x and y e&Drdinaies of 
the point on i^t with respect to 
the bouom left hand coner are 
calculated as x times (disianee 
of picture plane to viewpoint 
a)cis divided by zi. This is called 
transforming and i&good for any 
object where the viewpoint and 
the origin of the coordinate 
system are the same piece. 

Some degree of animation is 
now possible once the three- 
dimensions are transformed into 
two QH the picture plane- The 
>c,v coordinates can be 
translormed around the screen 
~ enlarged, reduced^ moved or 
rotated and the perspective 
altered by shifting the picture 
plane. Rotation presents an in- 
teresting problem because one 
has to resort to sines and 
cosines to solve the shifting of x 
and y coordinates about the cen- 
tre of rotation. Taking an anti- 
clockwise rotation through a 
specified ang/e, A . then the new 
coordinates of the point x.y will 
be calculated ^^ x cosine >4-v 
sine A for the x coordinate, and x 
Sirw A + y sine A for the v coor- 
dinate. This idea is incorporated 




10 


REM 


DOUBLE 


SIZE CHARACTERS 


20 


LET 


XC-l: LET YC-1 




30 


PRINT AT 10, 101 "A» 




40 


DIH 


A (8, 81 






90 


REM 


SCAN CHARACTER 




60 


FOR 


X'"0 TO 


7 




70 


FOR 


Y">0 TO 


7 




60 


IF POINT fX+80,Y+QS} 


-1 THEN 


LET AtX+l,Y+l» 


-1 




90 


NEXT Y 






100 


NEXT X 






110 


REM 


REPRODUCE ENLARGED | 


120 


FOR 


X-^l TO 


1<& 




130 


FOR 


Y-1 TO 


Id, 




140 


LET 


YC=1NT 


<Y/2>: IF 


YC-0 T 


HEN 


LET 


YC-1 






190 


IF A(XC,YC> 


-1 THEN 1 


PLOT X* 


96,Y+B4 








140 


LET 


XC^INT 


(X^2): IF 


XC-0 T 


HEN 


LET 


XCbI 






170 


NEXT Y 






160 


NEXT X 
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VIEWED POtNT AT x,y^ 



PICTURE PLANE (SCRECN) 
PARALLEL TO x,y PLANE 



«• Y TRANSFORMED 
^— ' [ POINT AT it,v 




M '6 

ION SCREEN) 






di= DISTANCE OF PICTURE 
PLANE FROM ORIGIN 



FtQUfs 5 



ORtGiN AND VIEWPOINT 
tO.0,0) 
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mlq the pmgram in figure 6 
wNth diiiwsd cubelhyn ruUilcs 
into a new position . 

Line graphics are partirulanly 
suEieble for the&0 sotXs □! 
iransfomiaiion, though il rinust 
Ims said thai the mathamattc$ 
can become quite complex 
when Irving to view (he object 
from any point other tl^n the 
onyin of The coordinati^ System. 
Nqiu rally for llicker free anirv^a- 
lion machine code is ^s^enf iai as 
there may he ^ large number oi 
calculations involved in 
I rans Forming each potnt on ar^ 
obfecf. Combinations of block, 
pixel and Ime graphics can be 
seen m nia^vy animated com- 
iKiiet games as well as more 
sefious applications but iL musi 
be said th^t really complex 
finirnation is ihe prefer v^ o1 
much larger and more expensive 
computers. What is needed in 
she hort^e computer market is 
dedicated soitwa^e that wiil 
allow easy and fast animation by 
coping wNh the transformations 
fvsc^jssary, the soft wore can be 
liJiher like the sprite graphics 
suppott availablt^ on a chip in 
sOfTie computers. 




L0 REN SIMPLE ROTATION OF 

29 REM CUBOID SHAPE 

30 LET ANGLE--- i 5- REM APPf^O)^ 
18 DEGREES CLOCKWISE 

40 DIM XI8) : DIM Y(8J 

S0 REM COORDINATES 

60 DATA 30160,30, il0p 120, M0p 1 
20,00 

70 DATA 95, 100, V5, I J0^ 135, V30, 
135, 100 

80 REM NOMINATE CENTRE OF 

90 REM ROTATION AT 100,110 
100 FOR T-1 TO B 
110 9EAD K(l J ,Y(I) 
120 NEXT 1 

130 GO SUB 190: REM PLOT SHAPE 
t40 REM MAKE RELATIVE TO CENTRE 
150 FOR 1-1 TO a 

160 LET X(I}=X(IJ -100; LET y<n 
*Y(I)-110 
170 NEXT I 

180 GO TO 410: REM TO ROTATE 
1V0 REM DRAy CUBOID SUBROUTINE 
Z00 CLS 

210 PLOT XI 1 > , Y{ I) 
220 DRAW X(2»-Xtl* ,y(2) -YUI 
230 DRAW X<3J-X*2>,Y*3»-Y(2» 
240 DRAW X(4)-XC31pV(4)-Yt3J 
250 DRAW XU»-XC4>pY(lJ-Y(4J 



260 


PLOT 


270 


riRAW 


280 


DRAW 


290 


DRAW 


300 


DRAW 


310 


PLOT 


320 


DRAW 


330 


Di^AU 


340 


PLOT 


350 


DRAW 


360 


PLOT 


370 


DRAW 


380 


PLOT 


390 


DRAU 



X<5J , Y<5; 

XC7) -X<6) , Y(71 -yf6J 

Xte) -X(7) , Y(e> -Y(7» 

X(S>'X(8> ,y (5> -Yf8) 

XtAi , Y (4) 

X(9) -X (4) , Y (e> -Yf4) 

X(5>-X(9) ,Y<5)-Y<81 

X < 1 » , Y ( i > 

X{SJ-X(ll,Y<5>-Y^l» 

X ( 2 > » Y ( 2 1 

Xt6»-X<2>,YtA)-Y(2} 

X(3» , Y<31 

X(7I-X(3» |Y(7) -Yt3) 
400 RETURN 

410 REN APPLY ROTATION 
420 REM TO COORDINATES 
430 FOR J»l TO e 

440 LET X f I ) B ( X ( I) *COS ANGLE ) - i 
Y ( I t »SIN ANGLE) 

450 LET yfI)=-tXUJ»SIN ANGLE > + ( 
yds »COS ANGLE) 
460 NEXT I 

470 REM CALCULATE SCREEN COORDS 
480 FOR I- I TO 8: LET X f I ) >X t I } 
H00: LET y < I)-Y( I) + 1 10 
A'?& NEXT I 

500 GO SUB 190: REM PI Hi AGAIN 
510 STOP 
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Spirogram 

Moving in circles can produce some 
Interesting results as Simon Palmer 

demonstrates. 
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ASmost everybody will have 
played with a Spifograph at 
some time, It is a set of toothed 
wheels, like gears which pro- 
duce intricate patterns. One of 
the gears is pinned to a piece qf 
paper, while the other is pushed 
around it by a pen which pokes 
throtigh onto the paper. The pat 
terns which are produced de- 
pend on the sizes the gears, and 
the position of the pen hole in 
the moving gear. The&e effects 
are reproduced on e Spectrum 
conn put ef bv thfcS program. 

The format for a call to the 
machine code program ia RAN- 
DOMIZE USR 65274: REM 
^.bj.m.r where a and b are the 
coordinates of the centre of the 
pattern on ihe screen, f and m 
are integers which are the radii 
of the fmed and moving ge^rs. 
and r h the distance of the pen 
hole from the centre of the mov- 
ing gear. 

The program is baaed almost 
entirely on the Spectrum Basic 
interpreter's calculator (catled 
by a RST 002 8>. This is controti 
ed by a string of literals im^ 
mediately following the call 
which describe what needs to 
be done, adding muitiplying and 
so on. Particular use has been 
made of the number fetching 



^nd storing facilities which are 
normaliy used for the 
calcuSator's memory area to 
manipulate numbers on the 
calculator stack la plan of which 
i!> given m figure 1)h 



Functions 

The futiction^ of the different 
sections of program arei 

FEFA - FF40 get the 
arguments from the REM stale ^ 
ment which must immediately 
follow a USR caH to this pro- 

gram, and put them on the 
calculator slack after the six 
dummy vatues at the bottom to 
replace the calculMOf & memorv 
area^ of at any time an error is 
detected a jump is made to 
1C3A which ^lops the BASIC 
program and produces an error 
report. 

FF41 - FF54 calculates the hcf 

oi f and m. 

FF55 » FF74 calculates the 
size of angular increments A# 
a nd the total nu mbe r of the mine 
complete pattern. 

FF75 FF8A sets the initial 
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f 3e 

f 3S 



mis rlS 
M-IS r-1* 



values of COS«. SlNfl,COS», 
SIN«IC0S a SIN denote (f f mi 
cosft& If + m) sin«. and COS0& 
SiNSdenote r cos0and r sinfiD and 
calculates cos A0, sin A&. cosA 
^and sinA0^ 

FF8B FF9D increments 9 Iby 
changing COSfland SIN ft), 

FF9E - FFAF increments fi'l by 
changing COSaand SINBI. 

FFBO - FFBB calculates the plot 

position (x,yi. 



FFBC FFE2 checks to see 
whether I ?c , y f is on the screen, if 
so It IS PLOT ted by a USR call to 
22DC. 

FFE3 -- FFF2 decremefits the 
step count, if this is not zero and 
there is r>o keyboard break, then 
the loop is eKecuted again. 



FFF3 - FFFE resets 
calculators memory area 
clears the stack. 

FFFF returns to BASIC. 



the 
and 



10 REW SPIROGRAM 

20 CLEAR 6S273 

30 LET P-l+PEEK 23730* Z56#PECK 
23731 

40 60 SUB 1000 

30 INPUT • f|ai "i "ibj M 
n" Imj ^ r ■ Ir 

60 RANDOMIZE USR P: REM 






70 GO TO 50 
1000 REK poke^ SplroGraiM 
1010 LET d=p 

1020 DEF FN dtd*)*^(d»< = "9- J#fCOD 
E d»-CODE "0- > + fd»>=^-*A^>#t 10 + COD 
E d*-CODE ■'A" ) 
1030 READ d« 

1040 POKE d,FN d(d*(in#164-FN df 
d«(2) ) 



30 
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) 



GO TO 1040 



GO TO 1040 



1030 LET d«d4l 
1060 LET d«^d«(3 TO 
1070 IF (!•<>■■ THEN 
1080 READ d« 
10V0 IF (!»<>•■ THEN 
1100 RETURN 

1200 DATA -OFFESAZeSVE?" 
1210 DATA -FEEAZ034e5FDCB0l" 
1220 DATA 'BE06051S05DFFE2C' 
1230 DATA "20Z6C5E7CDFB24C1- 
1240 DATA '*FDCB01762G1A10ED' 
1250 DATA ■FDCB017E2015E122* 
1260 DATA ■5D5CFDCB01FEEFA0" 
1270 DATA -A0A0A0A0A0381BD1* 
1260 DATA -C38AlC2A655C226e" 
1290 DATA ■3CFFES2AE92AEBEC" 
1300 DATA - 033600020 LFB3202 - 
1:^10 DATA ■3t3700F907A3310F- 
1320 DATA "3 10FlB3lEBE9^0SAi " 
1330 DATA "0FFA047AFBF'70F2A- 
1340 DATA ■PFFH47731E904FB05" 
1:T-i« data ■7A77rTl<l205FRF9«r" 
irt/,0 DATA ■A«Fr70Fr, 1FEAA0FB" 
1370 DATA •F'?*lfTfll0FEC043170- 
13110 DATA -01 1F3RFFFFEF04ED- 
139*1 I>ATA -FC1040FFDFF04FEF0- 
1400 DATA ■0403CD07CE02F2F3- 
1410 DATA -04FIF4040FF1F304- 
1470 DATA •F2F40403D102D202" 
1430 DATA ■F&FD0FF10F27E7EE' 
1440 DATA ■eFF20F27F»360022*' 
14S0 DATA -F636001EF53440D0- 
1460 DATA *00FF03370014F634" 
1470 DATA ■40B000AF0337000A" 
1480 DATA -34e0B000DC222D33- 
1490 DATA ■020702EBA103CB37- 
1S00 DATA ' 000436 t8073eCD34- 
1510 DATA ■lF389821925C226e' 
1520 DATA ■5C2A633C22653CC9" 
1530 DATA "■ 
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The UDG Bank 

84 UDCs must be enough for anyone. B. 

J. Kamphuis shows us how to achieve 

this on a Spectrum. 



^ 



s 



m 





m 




User Defined Graph res are a 
valuably and r^lativ^Ey ea&v 
means of producing arcade ac- 
tion, background pictures or 
business graphic details. 
A II houghs twenty one afe easily 
obtainable, it is surprising how 
often you lind you could do with 
d f(*w more. 



There are many ways of get 
ting an increased numbef of 
UDGs and 8. J. has adopted th« 
method of storing four banks 
which are transferred tc and 
from the set UDG area of 
memory as required. Now if! 68 
bytes have to be moved by 
BASIC a noticohle de^ay is in- 



troduced so a short machine 
code routine ts used to keep the 
program moving smoothly. The 
UDGs are stored in four banks 
nam^d, not surprisingly, barikl , 
bank2 . banks and bank* . Every 
bank can be transf erred to the 
'active' Of normal UDG set and 
back. 



To define a bank atl you need 
to do is sei them up as ordinary 
UDGs from BASIC as normal 
then use this program to store 
the characters in the merrioiy 
reserved for that bank, To move 
a bank of UDGs to the storage 
area all you have to do is use the 
command, either from a BASl^C 
program or as a direct com- 
mand: RANDOMIZE USR ad 
dress: REM W1 

Now address' is either 
64000 or 3 1 232 EJiper^ding on 
whether you have a 1 6K or 48K 
Spectrum, and the 'W' after the 
REM telils the machine code 
routine to wrtte from the normal 
UDG area to store, and the 'V 
tells it which bank to use. 
Therefore when setting up your 
UDG banks you wiH use Wl. 
W2, W3 and W4 depending on 
which bank you are working on. 

The opposite effect, that of 
loading the normal UDG area 
wMh the characters in a bank is 
achieved by using RANDOMIZE 
USRaddress: REM LI not<> V 
instead of W . Once the banks 
have been set up then save the 
whole four sets plus the 
machine code with the com- 
mand SAVE 'udgs" CODE ad 
dress. 1 535 and to use in a pro- 
gram inciude after the program 
has loaded the commands 
CLEAR address 1: 

LOAD' CODE. 



1 RFM 




P REM 16K version 




t: re:n 




10 CIEAR 3t231: DATA 47,93,92, | 


35p35, 126,254,87,202 


,30| 122,234, 


76,207,60, 122,201,39 


, 126,214,48, 


33,86, 127, 17,0, 122,130,67, 1, 166, | 


0,237, 176,201,33, 126 


,214,48,17,6 


B, 127,33,0, 122,132,103, 1, 166,0,2 | 


37, 176,201 




20 FOR f -3 1232 TO 


31248: RE AC 


»: POKE f,*: NEXT f 




30 FOR #-3 1262 TO 


3L279: READ 


■t POKE f,a: NEXT + 




40 FOR ♦-3 1292 TO 


3L309: READ 


a: poke f,«: next i 






^ 






m. 




1 REM 


1 


2 RFM 48K V9r«1on | 


3 REH 




10 CLEAR 63999: DATA 42,93,92, 


35,33, 126,234,87,202,30,250,254, 


76,202,60,290,201,35,126,214,46, 


33,88,235, 17,0,250, 


130,67,1,166, 


0,237, 176,201,33, 126,214,46, 17,8 | 


8,253,33,0,230, 132, 


103, 1,168,0,2 


37,176,201 




20 FOR <f»64000 TO 


64016: READ 


a: POKE f,a: NEXT f 




30 FOR f -64030 TO 


64047; READ 


at POKE f,B: NEXT f 




40 FOR #^64060 TO 


64077: READ 


a: POKE f,«: NEXT + 





ZX COMPUTirgG DECEMBEfl JANUAHV 198& 



39 



GRAPHICS 





A comprehensive review of the state of 
the art by Colin Christmas. 



I 



A& wo bee Xirnh old ytsar oul aiiH 
welcome the new or>e in, it's i 
better time than most to s^sn^i 
back and take stO€k, Lookioy 
back [and Ee^virtg ihe pro- 
phecies and predictions to 
Dtherst rt must surely be agreed 
thai f ot St>ectrMm users with an 
ev& o^ Graphics It has been a 
most e»(Citing vear. I can't speak 
for other departments but for 
n^e. rt Kas been Christmas every 
issye. 

In this issue ( want to do 
something special - take a look 
at the goodies that have come 
our w^Vr Our way? Wiio are 
We? We are the Graphics Grab 
bers. Artwork Addicts^ Oe^tfir^ 
Doodle rs. For ys the screen is a 
window on a world of colour « 
images, line, shape, pattern, 
design, texture, light and shade. 
And Eike a window it opens out 
into an exciting new visual 
world. For business, for profit, 
for learning for discovering or for 
pleasure. From the weekend 
dabbler or doodler to the s&rious 
professior^al, from the games 
enthusiast to the ^ducationE^I 
user, from beginner to Bfi 
perienced programmer and rigM 
across the age range, you will 
find Spectrum owners who ate 
hbokeci on graphpcs- 

It's fairly formidable task - 
covering the range oi Graphics 
Hardware and Software now 
available lo Spectrum owners 
but let's get started^. 

Software 

PRINT N'PLOTTER Products 
have given us two 
thOFOughbreds in graphics 
packages, stablemates in fact. 
Both are already household 
names in the world of Spectrum 
Graphics r Pain f box. redesigned 
and renamed Pamtpfus ^ince 
first reviewed, and Server) 

Pamtpfus now has over 
twenty new features added to 
the original. It is Microdrive and 
Graf pad compatibtep arKi offers 
cursor control from erihor 
keyboard or joystick, swift and 
$mooth or slow and smooth. 
You have a choice here too. 
Power to program up to e^^^hty 




four user definable characters in 
the UDG Editor, es^perimenting 
all the time with iho Sketch Pad 
Facility before deciding to use 
them in scfean graphics or pro- 
grams. Also on the Menu. Preci^ 
sbn Plotter enabling high resoFu- 
tior^ screen graphics work to be 
attempted and then combined 
with your already designed 
UDGs and stored in four UDG 
banks. 

Multiple screen files can be 
achieved by working your wav 
thrd^ugh the twenty eight page 
manual which accompanies the 
software cassette. The new 
features are lound here in Preci- 
sion Plotter. . S^mefi Pfi^nn^r 
a net Orgf/^nis&r They include a 
mode called Paperwash. a facili- 
ty for Grabbing from Screens. 
Box Draw. Enlarge, Edit modes 
and many more. One side of the 
Cassette has demonstration pro- 
grams to inspire the fain- 
thearted. 



This toolkit needs patient and 
diligent effort put in to it before 
those efforis Eire really reward 
ed. It is not for those who want 
an 'iristant meal' to be taken ori 
the move sotospeak. It's not for 
doodlcrs either. Members of 
either group wkll enjoy the heart 
of the product only. To get the 
most out of ft yoM need some 
application skiils. 

If Pffintpfus were an '0' 
Level, then Screen Machme 
woutd be an A' Level. 8y that I 
mean that success with the one 
wil4 probably lead to moving up 
to the other. II is capable, of lif- 
ting earlier work done say on 
Paintplus, to new and more pro- 
fessional heights. 

The demo programs on ihe 
cassette are not only inspi^rtng, 
as was the case with Piumtp/us, 
but in the c^se of Screen 
Machme i^tJE: also meant to be in- 
structive. The prf>C3r<im for the 



eKaniple ol Hip Screen Anima 
lion can, like the others, be 
broken into, so that you can see , 
or begin to see how this im- 
pressive feat wa^ achieved The 
rnijnua^ explains too. how ii was 
done, and with this and its other 
detailed explanations, instruc- 
tions and suggestions, gives a 
cFear indication right from the 
start of how powerful a tititiiy 
Screen Machme really is. 

It should be said that a good 
working knowledge of BASIC 
and of the Spectrum Manual 
itself is essential before trying to 
get to grips with this tool. One of 
its most innovative and useful 
facilities is that of enabling pro- 
gramrners to save time ^ind 
memory sp^ce by having access 
to instant Machine Code 
routines for Compressing 
Screen disptays, savsd normalty 
as 6912 Bytes, but now being 
stored as only 2475 bytes 
There are sections too. in the 
manual, wiih instructions for 
adapting Sc^Ben M^chifie to 
microdrive, for a wirJe range of 
screen mod ifica Lions and for 
text compilation into machine 
code . 

These two from Prmt N" Plot- 
ter, then.a invaluabk? twosome, 
especially when teamed up 
together They will not suit 
every styie or requirement, so 
read on 

From NEW GENERATION 
SOFTWARE came L^hfmitgic. 
And that might just suit some. It 
is easier to use. Qr rather to get 
straight into and. in the true 
sense of the word it is fun. ]f all 
you want to do to start off with 
is to make pictures, play with 
UDGs and so on. in a light 
hearted way that w iti be enterta- 
ining and witi not tax your con- 
centration too greatly at first, 
then UghtmugiC is the friendfy 
tool for the job- h is therefore a 
good starter pack in my opinion 
and I have observed its magnetic 
attraction in action w ith chiklren 
aged eight to sixteen with only 
keyboard familiarity on the 
Speotrum. 

The manual geis full marks 
from me. Clear, easy to read, 
well planned and with informa- 
tion, instructions, index, tips 
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and summaries all included in 
such a way as (o show ihcii a 
graaE deal of thought wefii m 10 
its orgam^iation and produc- 
lion. T^Ki Mode and UOG Mod^ 
Bff f ascinBting and easy to w ork 
with. Tuxi and characters ap 
pearai tho bottom pi the screor^ 
and can flien be 'picked up' and 
positioned anywhafe you wani 
ihem in vout picture oi design 

Thdn, just when you will pra- 
babty be ready to move or^ to 
more ambiUous projects, 
graphically. L^htmagic proves 
its magic again. The proflram 
atso offers a facititv called UOG 
Designer for the creiiiioi^ unci 
editing of your ovwn graphics 
characters which you can then 
use in your own picture^ arxl 
programs. The faciliiy for Com 
pressing {>ic lures and saving 
meinory is offered in ihe COMP- 
SCREEN option. This is loaded 
separately from ihf? cassette. 
It's I here in other words, when 
you noed it Later raihor than 
sooner probably ^ 

Alongside Light magic, not 
for comparison, but because for 
me they have the same feel 
about them, might come 
Leonard, from CREATIVE 
SPARKS Again, full marks for 
Ihe manual. I^anuals ought to 
be user friendly as the s of 1 ware I 
thinh and in ihe casiiof Leofmrdo 
both 3re m faci true. ( don't 
hesitate 10 recommend ii as an 
caccGlleni starter pack which is 
t^ven capable of extondiiig your 
own abJiiJes as you leam to use 
it, A preliminary review of 
LBDnsfdo appeared in the last 
tsstio of 2XC. 

This is a good piace to si*g 
gesc that anyone who is into 
graphics or who wants to get 
started should get out and about 
into the shops to make their own 
evaluations. Failing that use the 
information in this artbie lo put 
f36n to paper and write off arnd 
ask fnt details r)( packages from 
ThemanufLjcTureTs. 

LIghtpens 

I ¥C had fno&t success to date, 
with ihe package from 
Dk'irQnJcs- The pen itself is 
father like a biro or felt tip pen . It 
lis attatched by a wire to a con- 
trol interface which of course 
comes with the package. The in- 
terface is plugged into iha back 
Qf the Spectrum. A program on 
cassette is included. 

The glass screen of your 
monitor is thq working area artd 
drawing surface, so some con- 
sideraiion has to be piven as to 
whether this is the' way you 
wani 10 wofk. Then there are 
praii^icai aspori?^ Mjch nr^ ihf^ 



distar^ce of your screen from 
your keyboard, and the fact that 
you have to work on a i^erpen 
dicular face' . The height of the 
screen is therefore impoftani if 
you do not want to suffer from 
muscle fatigue in your drawing 
arm, 

Lsgtiipensgive you a physical 
com act and intef action with 
your drawing surface tf I hat is 
important. Calibrating the pen 
each lime may prove a chore, 
but after that it's plainsailiny 
whhin the timitations of the 
power of the prog ram Again h's 
a gooci way of get tint} started 01^ 
the very basics of graphics, of 
getting mio the picture as it 
were. Sensibly introduced in the 
classroom ii could be useful aid 
and inirmfuction for children in 
an educational contejct. It is 
limited though in rts potennal for 
advanced or complex screen 
designs. Graphics Tablets give 
you similar physical point of con 
tact With you I drawir%surface» 
This rime it is horizontal and 
again a 'pen' is used. There's a 
review of the S^g^ Graphics Pmi 
in this issue. So when you are 
ready look it up. They ceTtamly 
take you further than the 
lightp^n, Bui then you pay a tot 
rr\ore for the facilities they offer, 

ISfow for something almost 
completely different, the 
SincfairL OGO pack . Another ex- 
cellent starter, but as I have 
hinted K quite different, 

This pack has very obvious 
educational applicatiorrs and for 
very young children. Tfw foun- 
ding father of the LOGO 
language intended it as a 
language for children which 
would develop logical tf^mking, 
introduce voung minds lo com- 
puter profj ramming and have 
very definite tetms of reference 
for thf3 teaching and develop 
rnent of mathematical con- 
cepis. Drawing is achieved by 
moving a smali graphics 'turtle' 
- a triangle arourid the 

screen. This is dor»e by sending 
thrpugh the computer com 
mands known as Primitive Pro- 
cedures (mostly single words 
and abbreviations of those 
wordsf^ Your sense of direction 
needs to be accurate and 
formulated mathematically, dnce 
you have established pro- 
cedures for drawing, say, a 
square, this group of procedures 
can be assigned a single word or 
name which LOGO wiil then 
understartd as a command to 
repeat the whole set of pro 
cedures. 

The emphasis or bias is fun- 
darr^enialty mathematical, 
afithmetical or geometric. You 
Ho not ju*^i [f^^im to draw a 



square, you a{so Jearn what 
makes a square what it ts and 
from rhere the difference l>et 
ween a square and a rectangle or 
a parallelogram. 

tl is a language Uself, a pari 
from BASIC Hence learning to 
use It is learning to program a 
computer in another language 
The graphic aspect being 
dispfayed of> the screen ts pan of 
the incentive and motivation for 
prOQressin-y with the now 
language. 

Two fairly weighty and com 
pr^hensivp bcmks or manuals 
Atif p.iit <il Ihe mck. The fir?;f 
book deals exclusively with Tur^ 
ite Graphics and is an absorbing 
and refreshingly different kind of 
, 3f oy r y m m i n y ex |. Jttr ie n c e . T tie 
secor>d book acis as a reference 
manual for S^itctmr LOGO The 
g row t h , use and de velopmen t of 
LOGO by Spectrum owners, 
especially in schools will I think, 
be affected by th^ co^t factor. 

When DREAM SOFTWARE 
reteased Compuref A^ded Des^f^, 
my own chrWren had not had their 
Spectrum for tang, They, like rrM* 
were esiploring the full graphics 
potential of the n^chflie when 
C, AO. turned up atxl kepi us 
enthralled for days fslow, still an 
okj favourite, I would recorn 
rnend it as another in the 
'Starter' eategory, WJih very 
obvious educational values and 
as a springboard for more am- 
bitious projects later in Design. 

The manual is simple and 
very straightforward - 
alphabetically leading you 
Ihrough the twenty seven com 
mands available in the progf am. 
Some forty Custom shaped 
graphics. UOGs can be design- 
ed. By giving precise 
measurements most gi^ometric 
shapes can be driiwn, filled and 
so on. U remains impressive 
after ail this time, and the poten- 
tial for drawing in 3D is con- 
sderable. 

Similarly, another old 
favourhe. VU3D from PSiOfsf. 
Thi^ has the added and appeal of 
enabling the vbwer to move 
around rhe object in 3D 
Graphics and Design, pure and 
simple High resolution colour 
and an incredible unders landing 
of perspectives are real bonuses 
whh this program. 

Future designers in the Air- 
craft or for that matter almost 
any other Industry, may have 
started young with something 
likeCAaor W5D. 

I doubt if tliey would have 
been able to afford the RD 
Dignaf Tracer, from RD 
Laboratories. This is closer to an 
instrument than anything else 
r ^ff* E'luTie across in graphir *; a nd 



design hardware and software 
for the Spectrum. 

It comes in two versions, the 
Standard timi the Professional. 
Both are fairly highly technical 
ai^d soph is I ica led tools. The 
Tracer consists of a short fixed 
arm and pivot frorri which ex 
fends a drawing arm hinged at 
Ihe centre with another floating 
pivot which moves across yo^jr 
drawir^y Surface area. 

The arm is connected to the 
computer by a length of cable 
via an interface plugged into the 
rear port of the Speciruiri. A 
cardboard template and 
itanspareht grid overlay are in- 
cluded (or calibration purposes ^ 
the tracer is a precision instru- 
ment. The software cassette 
contains five programs. The 
usual options are offered in the 
lirsi, plotting single points, con- 
St ruction of basic geometric 
figures, filling, hatching, change 
of ink, i^order, paper cotour, ad 
ding text, UDGs and so on. 

Th^ display image can be 
moved up. down, and f f om side 
losirk. scafed up and cbwn, and 
reversed. Mukiple screen rm 
ages including images at dif 
ferent scales and at different 
positions can bd achieved, 8y 
addiny other BASIC routines 
and software, the Tracer's 
capa bilit les can be ex tended int o 
the field of statistical analyst. 
This immediately puis the 
Tracer into a specialist Graphics 
and Display category. Although 
the Tracer can be used with the 
ZXS 1 and 1 fi K Spectrum, its full 
potential can only really be 
developed on tfie 48 K aixl then 
only by competent program 
mers. lis a versatile instrument 
for the specialist. 

h 5 thE* season of Good win 
and all ihat, so why not give a 
last mention for al4 whose 
speciality is Games Designing. 
It's been around for a while, but 
standing the test of lime in lots 
of ways, I'm referring Of course 
to the High level User Friendty 
Real time Games Designer from 
Melbourne House. Or as it is 
more commonly known, f^UflG 

Still a powerful program and 
a very goo<! manual. How did 
they do It in 1 hose all time greats 
like Pieman, Donkey Kong and 
Space Invaders? H U S.G. will 
tell you how . 

It's a pretty (jockI lisi of 
graphics goodies and that other 
5^asonal expression comes to 
mind. There's something here 
for everyone/ You have r^o e^t- 
cuse for not knowing how and 
from whom in Spectrum 
Graphics. Just how to enjoy the 
graphics power behind those 
buJtorw 
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UTILITIES 



Zapping Your 
Graphics 

ZX looks at some utilities that can help 
put some life into your graphics displays 




f 



White Lightning 

This pfogram has been around 
for iiomf! lime now rind 1 well 
femembef |he hours of studying 
the littte, small [yped, 1 3 1 page 
manual trying to get to gtips 
widiif, ll'snollhai i he manual is 
badly written, just th« opposite, 
it s just ifn^t vou haviJ to throw 
awav all your knowi^dge o\ prd- 
graniming m BASIC and learn 
what amoiHYis to two com^ 
plernentary new languages. 

Spectra Forih ia a vaHanl of 
I he Forth (anyuage and ks im 
plementatfon is explaine^f m 
detail, but there's no attempt to 
teach you how to program m 
Forth. This means that l>ef&re 
vou Can get fulf benefit of tiiis 
program you have to buy a booh, 
read ii and become competent m 
Forth, 

White Ugh wing not on^y 
grve^ you the use of a faster 
lenguage hut b\%o over a hun 
dred special commancts m 
* Ideal', a specially designed 
language created by OasEs. 

The presentation case hokts 
I he previously mentioned 
manual plus two tapes contain- 
ing White Lightning, a Sprite 
Development package and two 
demons I rat ion programs. Look 
at the demos first, they wpllcon- 
vince you that it may be well 
worth taking the time to team to 
use I he progrsim 

Whiie LrghMmg is a superb 
package for the dedicated 
games writer, it's good to see 
Forth having a practical use, and 
the end results could be superior 
to any other gan^es designer 
programs. 

Spectrum Laser 
Basic 

Marketed by Ocean but writ i en 
by Oasis, this is a very com- 
prehensive package intended to 
enhance the ease, and par- 
ticularly t^e speed, with which 
compleM animated graphics can 
be produced'. Over 100 extra 
commands and functions are 
provided to this end and all 
operate from within BASIC The 
-program has ri Id1 in common 




with Oasis' WMe Lf0iifmg, bui 
concentrating purely opi 
graphics means that you do no l 
have to learn Spectra Forth, as 
essential ty the same commands 
are used as with their Ideat 
langua<}e. 

there are a few chaitges. 
mostly narnes of comrriands to 
aid ctarity, but basrcally this ap^ 
pears to be a stripped down, but 
still very powerful version of 
Whre Lfghfning. 

it you already have Whae 
Uffhtnmg then you will not get ;i 
3reat deal from this program 
but, if yoM do not have WL and 
want a sljghty simpler program 
which is essentially for graphics 
work then LASER BASIC is 
ideaL But be pre pa red to spend 
time learning to use it. 

Oce^n IQ, E14.9S. 

Picture Logic 

This IS an attempt to introduce 
LOGO to children and adults. As 
well as the program tape it con 
tains two bool«ileTs . one aimed at 
adults and the other aimed at 
children probebly aged from 
around 1 2 - As an introduction I 
feel it succeeds perfectly on 
both the levels atiempied. ihe 
children's book has step by step 
instructions and exercises 
followed by chatlenges h is welt 
set OUT with screen pics and 
diagrams. The adults' book is 
written in less detail but is easily 
understood. Picture Logic sup 
ports 25 commands, variables 



and iour arithmetical fuivclioiis 
{iiddilion, subtraction, multi- 
plication and division I. 

This is a gentle and pleasant- 
ly pfe5t*nted introduction to 
LOGO, though I feel it is a little 
hmued and you criuld ^mm nz^ich 
the full extent of its capabthijes. 
II would serve as an excelleni in 
troducnon for schools, thouqtt it 
is a bit expensive. 

Addison Wesley Pubtisfi-ers Ltd. 
r22J5 




Blast 

Ahhoutih This is not technicalty 
or speciffcaMy a graphics pro 
gram, I feel thai much of us use 
will be for speeding up ga pries 
and so decided to include it here. 
BLAST h^^ been advertised for 
some lime now and several ver 
sions ejtisi. 

The advertising seems to be a 
little optimistic, I was moved to 
comment in the last issue in the 
'All Sinclair Machines' dairji and 
of course it does not work on tfte 
QL or ZX8 1 but on all 48 K ver 
sions of the Specuum ft was an 
am bit sous project and very noai 
ly succeeds in their claim to 
'compile any BASIC program', 
the program lodo this lakes up 
alF but 2K of tfie Spectrum's 
memory. So now you have 
another problem, who wants to 
compile programs of on^y 2K of 
less? The answer that OCS 
came up with was to provide an 
entra TOOLKIT program. As a 
toolkfl it is probably the most 



' ' i<? available, however i! 
vi Iutvs vol* to save the {Motjuitn 
that you wani to compile in a 
speciaf formal onto tape or 
microdiive. 

So. you load Toolkit, load 
your program, save yotir pro 
gram in The ^(>ecia1 form on tape 
then move on to phase two. Tiiis 
consists of loading BLAST and 
!itarting the compirer. This is 
very easy if lime consumii>(). the 
program prortipts for starting 
the tape <ind sioppFiitj. e!ompries 
each block , and when il is reacJy 
telfe you to change tapes at id 
save what it lias florae so far. 
This sounds complicated Inil is 
easy < n prac t ice 1 1 is mt ic h ea s m r 
on a tw in micrudrive system ^nd 
OCS 'sirongfy urge* you 10 ffet 
orie. 

There are two forms of cofil 
pi ted code, p-code whlc^l is a 
sort of half way between 
machtne cocte aixl BASIC and 
has the advantage of using less 
memory thar^ either m c or tl>e 
ofiginal BASIC bur, though 
faster than BASfC. is slower 
ilKin mfc. The second is real 
machine code, this is usualiy 
larger Than ns Basic uriyinal 
( unusual} but faster than 
p-code. 

A u^elul feature is AUTO 
RUN which makes compiled pro 
grams hard to break and copy. 
Not so good is the faci iiiai tho 
planned extensions to BASIC 
he^d to be abandoned due to lack 
of room, to make up for h a few 
more mediocre additions were 
matte to the looikii pro^jrai^v 

Despite some reservations. 
BLAST is by far the best com 
piler we have seen (so far), it 
worked perfectly with all ihe 
programs we tried. Vm not too 
sure I like the over-optirtiistic 
advertising claims and one or 
fwo of our readers have wrhten 
to tell us of problems they have 
had These do seem lo be with 
specialist applications and if you 
are not intending to use it for 
general pfograms but for some 
with vast amounts of data for 
exampJe, then ii is best to phone 
or write to gel confirmation that 
willdoexactly what you require. 

Oxford Computer Systems 
(Sol I ware} Ltd. 
r24 95 
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Doing It With 

Style 



There are quite a few graphics 
uHlities ort the marke! at the 
moment, but one thai particular^ 
ly caught om aiteniion (mainly 
because it came in iht biggesl 
bOKi was Slyf& from Saga 
Svstems. 

Style costs [:29J5r and 
ihough that might seem a bit 
%imp, you do gel a Kemps ton 
compatible joystick included in 
the price ^ the interface is re- 
quired because the onscreen 
cursor that you draw with is 
controlled by o it her a joystick, or 
Saga's own Graphics Pad which 



direexly orvlo the screen « This is 
much easier to usio for freehand 
drawing than the c lusters of 
keys that most graphics utilities 
use. though you dotose^ome of 
the piicel fine precision of 
keyboard control a^ your hands 
are unlikely to be absolute^ 
steady. However, S^yte does 
have a Zoom f acrlity that allows 
you to magnify sections of the 
screen and tidy upany stray pix- 
els caused by handshake. 

To be perfectly honest, S(yie 
isn't the most versatile graphics 
utility that we've seen. The 





can be bought separately for an 
additiorul E 7 9.9 5. That might 
seem expensive, but ir isstilJ the 
cheipes! pad arourxl 

The pad is a ceramic tablet, 
rathcir like the old * Etch a 
Sketch' toys- Vou can 'draw' 
ont D t his pad using t he ' p re ss u re 
pen' that is built into il, and your 
hand movements are crar>stated 



functEons that it offers art? all 
fairly standard; Box, Circle, Fill, 
and a few others. These are all 
quite weli otecuted. especially 
the Box and Triangfe options 
which allow you to move shapes 
around ihe screen, and to try out 
different sizes of shapes before 
you drop' them into p^ace. 
Where Sty/e really scores, in 



conjuncifon with the Graphics 
Pa<i. is in ease of use. The^e are 
no massive manual to plod 
through, and tfie iconni driven 
menu is very simple to use. I find 
that most graphics packages re 
quiry you to master some 
ipirly finger langhng com 
1)4 nil lions of keys to 
move from dfawing mode to 
another. With S/y/e, all you have 
to do is press one button to 
return to the main menu, then 
position the cursor over the rele 
vant icon (a small circle for 
'Circle', a sc[uiggle for 
'Freehar^' etc I and the pro- 
gram automaiically returns you 
to your picture and is ready to 
carry out the next command . 

The instruction leaflet saye 
that you can read it w hile Sty ie is 
loading, and will probably not 
need to use it again. And. sur- 
prisingly, thar proved to be the 
case. After just ^ few minutes 
trying out the icon menu I was 
happily doodling away on tf^e 
Graphics Pad, drawing squiggly 
tines and boxes ali over the place 
lie doesn't take much io keep me 
happvK 

Actuaily. the ability to draw 
squiggly lines using the Pad is 
one area where Styfe does score 
Over its competitors, i've 
always found trying to draw 
smooth curves on the screen, 
just using the clusters of keys 
that most utilities use for cursor 
control, very ditfieuh Keyboard 
control does allow yoy more 




precision, but sJows you down a 
lot. The Graphics Pad loses 
some of that precision (though, 
as Tve mentioned, the Zoom 
facility does allow you to tkiy 
things up), but allows you to 
dtaw much more freely, as if you 
weredrawing onto a sketch pad. 
For artistic failures <ike myself, 
who find keyboard control too 



fiddiy, this is a big plus (though 
at a total cost of almost f 1 1 
it's not cheap) ^ 

I do have one criticism of 
Siy^e though The instructions 
admit thai the freehand drawing 
option is Virtually useless' when 
using a joystick. Now Tve 
always considered freehand 
drawing to be one^f the most 
important facilities offered by 
graphics utilities (there are. after 
all. slow but adequate com- 
mands for circles and lines ir> 
BASIC), and the inability to use 
this facility wfthout the addi- 
tional cost of the Graphics Pad 
strikes me as a rather significant 
flaw especially as the other op- 
tions available are relatively 
limited when compared toother, 
cheaper utilites. 

To make the most of Sfy^ 
you really need to use it in con- 
junction with the Graphics Pad, 
and I must admit that I found us - 
ing iho two together very en- 
joyable. Admittedly the combin- 
ed cost of Pad and software 
together seems high, but you 
simply won't get any kind of 
gr ap hie s la ble t f or a low er price. 
I've noticed ihat the advertising 
for Sfy/e mentions that it is used 
by software houses and educa 
tional establishmenfs. and these 
are probably the sort of 
customers thai Styfe is primarily 
aimed at [because they can af 
ford in. iind I think that schools 
Ml particular woufd lind it gen- 
uinrlv iiisr'fL.jl Fo^ thr homi! user 




though, I can only say that I en- 
joyed using Style and that fi's at 
least worth trying out rf you're 
sufficiently interested in 
graphics to consider the invest- 
ment. 

For further details « Saga can 
be contacted at 2 Eve Road, 
Woking, Surrey <04862 
22977), 
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Part Nine: by Ton! Baker 
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OK. Hands up a!t those people 
w ho spoi red ihanf vou used the 
ARC RAO fOLtiine in the laal 
issue th<&n HIDE and CUR 
SOR^TYPE subsequentiv 
didri't work! You didn't notice? 
Well it's lucky I'm observant 
then. Ttiis buc| was caused by a 
purlieu larlyc^afr overs i§hi 0*1 mv 
part, w hereby p the ARC_RAD 
routine corrupted the IX regi^t«r 
- laciually it'scgrruptedby rhe 
flOlM. hul thai s neither here nor 
there I . Since the major iiy Of the 
Light Screen Designer progfam 
relies upon (X having a consieini 
value of DB40 then I'm sure you 
will appreciate the problems 
that such corruption may cause 
The solution ts tore-assign IX 
within the main loop, tf this te 
done Ihen it will not mailer 
whether the daughter routines 
corrupt IX, since tl^ mother 
rouiirie will always restore t! . To 
correc^t the bug, ii rs therefore 
necessary to type in the foHow 
ing BASIC program, along with 
LighT Screen Designer, RUN the 
BASIC, and re SAVE the 
machine code. The correction 
program is as follows: 

10 FOR X-0 TO 61 

20 POKE 56793 ^ K PFFK 



(56797 fXt 

30 NEXTX 

40 POKE 56B55. 221 

50 POKE 56856. 33 

60 POKE 56857,64 

70 POKE56858.219 

SO POKES6S1B.23 

Rpghi ihaTs over a net done 
with. Now onto ihiserptsode This 
is & particularly intricate piece of 
machine code engineering This 
is the TEXT ophon, ^ivinliibte on 
the P key - easy to remember 
becatise PR!MT is on the 
s^me key, and if you've got an 
oW style SpectFum 'Minu^' v^ « ' 
rubbet keys then quotes 1"! 
on the same key Once you hit 
text mode ihe familiar crosswke 
cursors disappear, and are 
replaced by a small rectaritjitr 
this is tbeTEXT MODE CURSOR 
which you can manipulate 
around tl^ screen with the cur 
sor keys (with CAPS SHIFT il 
you have s^n ordinary S\v ' 
trum). But Text Mode allows 
you to do a whole I01 more thdn 
just move 5 different shaped 
cursor around the screen. Allow 
me to elucidate. 

First ol all you couW press a 
number or a letter. It you do this 
then the required nismber or fet 



u^T will ijppeor on ihe screen 
where lh& cursor was. ^nd the 
curt^o^ JVself will move one 
squa re to the right. With letters, 
of cours^j. you can also use 
CAPS SHIFT to get a capital let 
ler. (NfOte: CAPS LOCK wofks 
as expa^ctedl. Vou can ateo use 
SYMBOL SHIFT to get a symbol 

but this works sligblty dif- 
ferently to normal. 

If Ihe normal use of SYlVlBOL 
SHIFT would be to produce a 
symbol then ihss works exactly 
^sit should. If however, it would 
normally produce a tokeii 
keyword (for instance SYMBOL 
SHIFT Y whit^h would norm ally 
proi-luctd the keyword 'AND'S 
then you yet somelhmc} dif 
(erent. In general yoii cjbi tht? 
E-Mode symbol on the same key 
If or insiante SYMBOL SHFT Y 



would give square leli tKackeil 
dits meai^ that you n^er 
have to enter E Mode, bui theie 
are some ejcoeptions The 
COPYRIGHT symbol for exam 
pie. SYMBOL SHIFT P will pro 
duce quoieb. so I liavt* taken ihe 
\ilwjly of moving COPYRIGHT 
ijntf^ .1 rtifff*rmii kpw SYMRni 

SHJiH 1 Will niiHAf tjeTHjFiUP ini' 
lutiuired LSJnRSiilll ^v^mW* 
T II ts lea V es 1 u^ 1 1 hr ee k ey s 
W aiKl E whirrh dun'! liavH ii 
^yml>ol on ilteni ^md tUfst^ itrt^ 
used as control keys, which w ill 
be explain^ed in a rnomeiit 

As well as covering letters, 
numbers, and ^symbols, you can 
**lso ust? Ihe graphics 
characters. Just press the 
GRAF*HICS button to enter 
tjraphic-mode as vou would nor 
maNy. and ihe b^irm? by! son 
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eigaiii lu s?vr E:.it:k to noimiil. in 
this maniki^r^ ^fuj keys 1 to 8 wif( 
produce block graphics, ^hich 
n^av be inversed Uv il>e addi 
Seoif^i use o1 SHIFT, The teciei 
k-vs will produce ihe User 
I>j1iiied Graphics. In thfs pro 
tjrarn. five e^ctra UDG's ^le 
allowed on kevs V. W. V and 
Z. To use ihem ii is nec^&s^ary %o 
aHoiA/ tin €*xira foriv by^es in U>e 
UDG dre o1 RAM. and graphics 
V.W,X,VandZrTiaybeddin*?d 
in ihis area. 

To break wiih tradihon, 
SPACE ^*\i p3Fini a spacer il ^ill 



not crsc^pe Jroni lexE Mdcjl-^ 
Ther^ iire iwo w^ys la em I Text 
Mode. One b lo precis SPACE 
wiih C APS SHIFT, and ihe ottn^r 
is lopfess ENTER 

Characters 

Il s worrh pointing out ai this 
stage thai the characters are f>ot 
necessarily printed Ofi whoit? 
character square^. Di^peiKlii^g 
upon the position o1 The cursor a 
character may overlap two or 
more character squares. You 
see when you hit TEXT MODE 
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ftSt 10 
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WO IW 

py^ Di 

FC^ Dt 

FQf PC 
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$%MtM tlM Bird rU|, 
Milan th« ««fq fXif* 












and you change from cross wire 
cursor to iRXl cursor, thf* text 
cursor is primed as an oiitlip>e, 
yyhos^ top leli hand comer ox 
actly coincides with the position 
(if the crosswifi* cursor - to th^ 
exact piseP 

Yciu can pimt text whh rhis 
lEcilily m many diff«rent ways 
We" vfl <ilreadv s**epT the effect of 
CAPS LOCK anff GRAPHICS. 
t3ul what about die rest of the 
contfo9 keys? 

Tftue VfDEO will switch tiet' 
weer^ 7"pi3ie( wide, and 8 pixel 



ing 7 -pixel w^d^ bold characters 
it vou want to 

Voij cEn also print characters in 
ff^ffcs- SYMBOL SHKFT W will 
switch tohalf-^lope italics 4 slop 
ing two piKete down for every 
one piicet across): SYMBOL 
SHIFT E wrti switch \o lull slope 
itaNcs tslopiiKj at torty-five 
degrees^: anti SYMBOL 
SHIFT D will switch lo fully 
upright cheiraciers (italics off). 

Finally, you can change the 
5r>^ Of characters. You are not 
restricted to pfinring characters 
the size of a staridurd character 
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wide characters. 7 -pixel wide 
characters are obtained by over 
printing the 8th colurnn of pix- 
els, which leaves le&s space bet- 
ween iwo consecutive 
characters. This will give you 
thirty six CharaCT^rs across th^ 
screen instead of thirty two 1 
personally think that this rnakes 
text look much better. 

fN VBRSe VfOeO w ill switch t^t - 
ween star^d^rd and bold 
typeface. Bold type is produced 
by printing each INKEd pixel 
twice instead of orice Bold type 
tooks very nice, and of course 
there s notiijrtg to stop you us 



square — you Cen have double 
width, double-height, triple 
height, and §o on. To achieve 
this press both shifts together 
{or the Extended Mode key on 
the Spectrum PlusK You cai* 
then alter the size of the cursor 
by pressing the cursor keys: 
RIGHT to increase the width. 
and LEFT lodecrease the width; 
DOWN to increase the height, 
and UP to decrease the height. 
Spae will tjllow you to ESCAPE 
ironn Extended Mode and reiurn 
the cursor keys to their normal 
functions Any ether key will be 
acted upon as normai, as w^il as 
escaping Irpm E Mode 
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Overall then, it would seem 
that t ha t^Mi fa dirties of LSD are 
pfeily powerful You can put 
lext wherever you want k - to 
the exact pixel - you can prim it 
any $i;e y QU wanl. and m a large 
variety of typefaces (twelve in 
loiatk You can escape from lexl 
made by pressmg CAPS 
SHIFT -SPACE or ENTER. Yoy 
can re-er>ter restt mode by press 
ing key P. or return to BASIC by 
pressing SPACE - 

The Light Screen Designer 
series is naw very nearly com- 
plete. The next issue will contain 



ihe penuEi innate episode, which 
will he ait about drawing ellipses . 
The liiial pari - parT eleven - 
will do all thecolourin^j %n. I kmuw 
a Id? of people have been waiting 
for thai lacility ^ After part eteven 
there will he an Epilogue ( I prefer 
tQcallit an Epiloguefatherlhan a 
Part Twelve because the pfo 
granj wfll be completed in Part 
E lev en L Tti is w i 1 1 be ju s t to rmi nd 
everything off nicely. 11! leave 
you now to feed in all this 
machine coda Bye bye till m?Ki 
lime. 
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COMPETITION 



OL Matehpoint 
Competition 

we've got 20 copies of this ace game to 
serve up for QL owners ! 



From Psion, the people who 
Ijfought yoti the wondrous QL 
Chess program (one ot the fifsi, 
ahd sill I Dnt? of the be si gamtis 
programs for the QL) comes a 
convei'^ion of their Sp^crrun^ 
game M^lcf^point. 

This lenms oreads ^^imula 
tion {}ame brings vou ^W the €x 
citement of Wimbledon to 
brighten up a few dreary winter 
avenings. Matchpoint allows 
you to pfay against the cam- 
puier Of another human oppo 
neni, and there's a rangi? of skilly 
iind tactics to hB mastered thm 
will keep voii busv 'or a tonjj, 
lony iimtv As you get better, 
VQu'll be able io progress 
through the early rounrts of the 
tournamenl right through to the 
finals, and the level of compel i 
[ ron gc I s higher every step of i hi = 
way^ 

As soon as we Sciw Match* 
po»nt running on the QL we 



thought It wotild be a good idea 
to see if we couki arrange a com 
petition of soirie son, and, afier 
we made a few approach shots 
Psion responded by lobtjincj 20 
copiDS of the game b^ck into our 
court- Then< just to finish off the 
rally, they ^tjggested we make a 
special offer of 1 1 off th^ retail 
price l£14.9&l just tor feeders 
of ZXC. 

So. to enter the comp9lition 
all you have to do is answ^ M 
few questions (about tenms of 
course I and serKl your answers 
in to ZXC. Or. if you want to t^ke 
odvaniaye of our special offer, 
I hen just send paymeni of 
f:i3.95 and the CI voucher 
direct to Ps^&n at the address 
listed on the vouc;hor. 

The questions 

\ I Ncime the current Wimbled^on 
Men's Single Champion. 



2) Who won ihe Wimtaledon 

Ladies' Championship in 1977 

liust as u hint, n wds a British 

playefl? 

3 1 Name the current 8f ilish No. 1 

Men's player. 

41 Is the Current Wimbledon 

Women's Champion: 

a) John McEnroe? 

b) Martina Navratilova 

c) Ray Elder ;^ 

If you've got all the answers, 
write them on the back of ^n 
envelope or postcard and send it 
toL Matchpoint Competition, ZX 
Computing. 1 Golden Square, 
London W1R3AB 

The rules 

# T hi& competitiuTi is operi tD all 
UK and Northerrt Ireland readers 
of ZX Computing, except 
employees of Argus Sp^CFali^^t 
Publications, their printers. 




distrsbuiDfs, employees ot Psion 
Lid, and anyone else connected 
With the compel itton. 

# Ail entries must be postmark- 
ed! before 31 si of January 
1986. No coffespondence will 
Ik? entered into with regard to 
the ccHTipetition. and it is a con 
d it ion of entry thsi tba Editor's 
decision i& final. 

# As long as each entry is sent 
written on tlie back of a separate 
postcard Or envelope, then there 
is no limit to the numi>ef of en- 
tries that may be subfnitied by 
^n individual. 

# Tht.* Winners w^ll be notified 
by post, and The re^utts publish- 
ed tn a future edition of ZX Com- 
p u t i n g , 
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The Perfect 
Keyboard 

John wase discusses how to customize 

your keyboard. 



tons above. So the I wo OM(er 
pieces Qi membrane are forced 
together when the button m 
pr^^sed, making the a ppiopfi ate 
contact - This principle is aiso us- 
ed in some add-on key boards h 
Uhe Sag^ Emperor 1 for in- 
stance t. Ar^d, because of thb 
membrane proAtem, they ate 
]^ery difficult to modifv: to 
modify a keyboard, it muu 
essentially consist of separate 
keys mounted on a circuit board - 



Padding along 

As far 3S iw^s concerned, Iho^ 



It was this l^dy on ihe Oxford 
train. She was telling me how 
she was involved in a charity 
which deals with handicapped 
children's reading problems. 
Ye$/ she said we've got a 
^ectrum and like it very much; 
it's inexpensive and so easy to 
use'. I thought about that 
several times in the following 
week you know, she's right. I 
suppose that s why J keep ad 
ding bits onto mine - essential- 
ly it's a basic, inexpensive and 
rather nice machine, even if you 
can't type with it. That w^s my 
problem when I first wanted lo 
use it as a word-processor. So I 
seized and read as many add on 
keyboard reviews as I could. 
Some of these are listed below 
The list is by no me^ns ex 
haustive. Several of them men- 
tion touch-typing being possible 
for a number of keyboards, but 
essentially this is just not true. 
Let's look why . . 

Owertv - . . 

When you learn to touch type 
the home' keys for the left hand 
are ASOF and those for the right 
hand are JKL:. Each of the four 
finge^s thus rests on a key. The 
index (fkst finger) is also used 
for G (left hand) and H (right 
hand* respectively, To access 
the rows above and below, the 
hands move up and e litite lef i or 
down and a little right. 

To convert the keys access- 
ed by the left hand to capitals or 
equivalem, the shift key at the 
other end of the board is 
depressed^ using the little finger 
of the right hand. And vice ver 
sa. So, to get any capitals pro- 
perty, you need a shift key at 
each end of the bottom line, 
symmeiricalty placed, and 
situated conveniently for the lit- 
tle finger of either hand- Exit 
most add-on keyboards 'recom- 
mend for touch typing' . 

However, worse is to follow. 
The Spectrum was designed 
with the minimum number of 




t~lgufv t OK f/omcs ^eytpJiftf 



keys. A QWERTY keyboard has 
semicolon as the 'home' key i lit- 
tle finger, righi hand sisdeK and a 
single entry' fuH stop and com 
maon the bottom line. These are 
missing on many add-on 
keyboards , but It is very difficult 
to touch type without, at any 
rate, the full stop and comma. 

Finally , because each key has 
to be used for much more than 
just tower case and caps^ addi- 
tional symbols are obtained 
through symbol shift, through 
extended mode, (caps shift and 
symbol shift), and through 
symbol-shifted extended mode^ 
A few of these are needed for 
normal typing, (e.g 'VI and 
Tasword uses double shift for 
some control charBcters . So you 
must have a symbol shiftat each 
end, again, preferably sym- 
metrically placed and operated 
by the little finger. Hike the caps 



shiliL Oh, and of course you 
need a spacebar 

Membrane Misery 

Well, whtrr^ i i^oKud, I could find 
no keybo^'s^d ihai fulfilled all 
these criteria. So I needed one 
that 1 could modify. This cuts 
down the choice a bit, too! if you 
don' I happen to have a joystick. 
you will know thai over- 
enthusiastic pounding of the 
cursor buttons evemually does 
them in, If you then prise apart 
the Spectrum case in your 
lury.you will find the (damagedj 
membrane. This consists of 
three plastic sheets glued 
together. The top one and bot- 
tom one have circuits printed in 
their inner surfaces; the middle 
one is Wank, but the holes cut 
where the circuits cross, cor- 
responding with the rubber but- 



one additional criterion to meet, 
I often have to enter quantities 
of numeric data, either as tables 
tn the text, or as a tabular 
material for calculations. So. for 
me a numeric pad was par- 
liculary useful. 

A( the lime I was buying, 
there were far fewer keyboards 
available than now , and I recall 
considering two^ Transform's 
was around £70 whitsi DK 
Tronics new space bar board 
was around £45 (it's now 
nearer C 3 1 ■ Both of these have 
separate keys. Those on the 
Transform board ^re of The 
plated'Coniact son whilst those 
on the DK' Tronics board are of 
the cheaper individual 
membrane-deforming type. 
These are quite good enough for 
many purposes, and the price 
was attractive. So I bought a 
standard DK' Tronics board: this 



BO 
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IS probably ihe most popular 
add-on kev board in yse 

Secretarial 

scrutinv 

The first thing I did was \o efilisi 
Ihe aid of our professional office 
secr^iaries. I had hatf a dozen of 
them pound the keyboard for a 
while before mod^ficaijon. None 
of them liked ihe touch very 
miich, but reckoned I hey could 
gti lisad to !l. Hovwev^r, thtii 
comments on the original ar- 
rangement of rhe keys were yn 
printable and gave m^ the con- 
fide nee to 90 ahead with my first 
set of iTiodifications 

Our Editor often mentions 
how helpful DK' Ironies are. i 
can atso vouch for this . I ex plain- 
ed what I wanted to ihem and 
ihey produced a circuit diagram 
and spare keys, enabling me to 
fit my single key entry'f ull stop' 
and 'comma' and ihe extra sym- 
bol sHifis. The keyboard (first 
modif icaiicnJ now looked like 
the second picture (FigZ), 

Full of delight - (ye$, ble$$ 
youOk'Tronics itworkedD - 
I produced my modified 
keyboard for the secretaries to 
pound. Pride becomes before 3 
fall' They all gave it the thumbs 
down^ When I got down to it, 
there were two further pro- 
bEems. The firsi and majof one 
wa& that I couldn't count. Look 
at a standard 'QWERTY' 
keyboard. On the botiom line, 
after 'M' and 'N\ there's a com- 
ma^ and a full stop, then at le^st 
one more key before the caps 



shift, Ivery commonly '?' with 
V when shifted). I had put the 
caps shift there, hadn't M 
Because the caps shift was in 
the wrong place ^ they felt very 
uncomfortable and unfamiliar, 
and somehow they were all 
cramped up ~ several com- 
plained that ii felt cramped. The 
second problem is that the 
'enter' key is nejtt to the L 
where one normally has a ';' 
key, and a couple oi others to 
the righi foi that matter* And the 



same on the rows above: the 
secretaries complamed that 
[heir fingers fell off the end of 
the key$' - somehow it didn't 
feel right at all. 

SOp I set out to modify the 
board again. Back to OK' 
Tfonics. 'Please sirs, can I 
now . ^' 'No you can't/ they 
said. "No matter how many 
diodes youf it, you won't getthe 
single entry keys you want: 
can't be done' 

Thaidkiilf 



Right note, wrong 
key 



The shifted keys on the Spec- 
trum are obtained by first press- 
ing one key and holding whilst 
holding another. To simulate 
this without ihe use of diodes 
one needs a double-pole switch 
in which one set of contacts is 
made before the other, ^nd 
which matches the originats irt 
shape, size and feel. Armon 
electronics. DK'Tronics' sup 
pliers, were very helpfuL The 
fifsi {>aich of keys they supplied 
were not double pole, (aSthough 
they had thought they wereK but 
did reveal that I had got another 
unsuspected problem. At 
sometime DK* Tfonics had 
changed their key pattern, arKt 
my toard was about the last 
made with the now obsolete 
voys," the ones used are now 
^bout 1J mm longer After 
several months, they managed 
to get a sample of doub1e-[x>fe 
keys from Japan, huf my per- 
sonal gremlin was by now h^v- 
ing too much fun to give up. 
Ahhough double pole, these re^ 
quired far too much pressure to 
get second contact, (which was 
righi at the bottom of thetraveD^ 
And these were the only keys 
Armon could supply. 

I then tried National Switch 
Factors at Kekjhley, who were 
also very helpful and sent me 
several sorts of double pole 
keys^ However, these ail work- 
ed rather like hinf]es. and were 




fiptifo 3 Tf*e ftnish^d jot. 
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Ftgiife 4 The sprd&r wfit 



riio. ctifinecfe^f up *^ ^ft« Ka^fla tn^&tf s c fi 



lli@ wrong sisre and press sum. It 
looked like ttie end of the road. 
What I didn't knovv aMhe time 
was thai Ihere sre kevs of The 
tVP^ I wanted available. For in- 
atsnce. more reeertHy, the 
k6vbpard which was made by 
Cheetah p (and is now marketed 
by LMTh uses this principle. 
And 1 SMSpeci that Cherty 
key ha Elf ds also use this lype of 
kev for some applicaiions. 
However, at the lime, just as I 
was despanng, a f rientl came up 
with a new approach, and so I 
abandoned my search for 
double-pole keyswitches, 

Kev to the 
problem 

He rscom mended a little gadget 
designed by one Sieve Drain and 
rtiarkeied by Kappa keyboards. 
ThifS has a fow of terminals on 
either ^ide^ On one Side you con- 
nect all the input lines mo the 
kf^yboard^ On the other yoiJ ^^n 
connect lines to single key enlry 
symbol shiiEed or caps shifted 
keys. A diagram and instruc^ 
lions are pfovided and it is all 
there, but I found it not par- 
ticulary easy to foUow. For 
tunatety, I had to visit the 
Evesham Micro Centre's branch 
at Cotteridge (famous for there 
Inlerface IH) and they gave me 
an old Spectrum membrane of 
( h€ t V pa men i ioned earl ier , Tra c 
in9 the circuits on this^ helped im- 
measufahly However, I still 



needed some extra keys of the 
old pattern. Back to 
DK" Ironies 

Ai thai stage. I shouldn t 
have rung up our Editor and pm- 
mised this article, should I? Dk 
Tronics scoured their depot and 
their keyboard Factory, but no 
luck. Weeks passed: rto keys. In 
despefaiion, I ordered a dO£ en of 
the new pattern. After all I 
needed to inteipose extra keys 
where the numeric pad once 
was, so I had lo move it along a 



bit. I therefore sacrificed it, 
remade it w ith the new key s on a 
spare piece of board and stuck 
this on under a cut out on the 
original board. Thus, the new 
keys were mounted slightly 
lower, which just about com- 
pensated for their increased 
height. This was a much easier 
alternative to grindmg all the 
caps down and released a dozen 
oW pattern keys lo use as the ex 
tra keys on my modified board \ I 
felt rather pleased about that I 



fiSfUt^B, Th9K0ppattf* 




So. at laniit I h^d tfve ihing 
together. The DK Tronics case 
''■'^'-^■ci additional carving (tor- 
iuri.jtfly n's very receptive to 
tfiis son of III treatmenitH being 
ABS plastic and therefore 
relatively easily worked). I tf^en 
had a major hi-ccup because ii 
wouidn "^ work I contacted 
Steve Oram who resotdered my 
-nnnectfons correctly (he has 
^;pari?ntly had bad press 
lecenily over some postal pro- 
blems, but I found him very 
heipfulL An<l there we were 
a I last a working keyt>oard. 



Happv endings 

A l^w final coriimenis - li s much 
easier lo have a keyboard to 
modify rather than to start from 
scratch, Ok' Tronics proved very 
easy to alter ijnd has a reliable 
name. New keyboaids are 
ijvailable from a variety o1 Sup- 
pliers ie.g. Afmon Electronics): 
alternatively, second hand ones 
are available. Do make sure that 
The keys are of the c;ontact varie 
ty , not capacitance or Hall effect 
type and that sulhcmm spare 
keys are available. You will have 
I Q solder a II t h e d a ta a nd a dd ress 
lines into the l<appa interface, 
even if you don't need all the 
outputs. And finally, don't try 
this device unless you are bofd 
ar^d prepared to use a soldering 
iron. Happy keyboarding. 



Ackno wtedgemen is 
I am gratelul to the help of a 
number of people, m particular 
Keith Thompstone of 
DK 'Tronics. Armon Eletronics 
Ltd . 109. Wembtev Hill Road. 
Wemb tey , Na t lona r s w ^t c h Fa c- 
tors, Keighleypand Steve Dram 
ot Kappa keyboards, 14 Pauls 
Mead. Portland, Dorset. 0T5 
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SPECTRUM MUSIC 



At over C 1 400 we di<f not con- 
sider DX7 software lo be of in- 
leresi 10 many readefs. bul from 
the number of leTters we receiv- 
ed we realised we were Wforsg! 

The TX7. a DX7 without 
keyboard, designed to be added 
to a DX7 and priced al £699. 
was more Feasible but npne - 
intludifig Yamaha it seems, 
thought it could be prcg|amnned 
wFihoul a DX7 But we 
discovered ihat El could ^ 

I purchased a TX7 a littte 
whil^ ago, A DX7 wa& out of nny 
price range, bui 1 reasoned I 
could link it to the Si el keyboard 
we Maed ior an earlier review, 
and ihis proved to be so. 
Although the voices supplied 
programmed into the unit were 
more than satisfactory. I soon 
became aware that I only had 
access to about 60% of the 
machine s capabilities . So, I 
rang up Mike Beecher of Elec- 
tromusic Research and neither 
he nor the prog rammer of their 
DX7 software knew whether it 
would function with the TX7. 
although they couldn't see why 
not. The programs arrived and I 
set about e^cpenmenting 

The programs 

Throughout this article I will be 
referring lo ihe TX7. For 0X7 
owners ALL the operations and 
functions of the software are 
the same and work perfettSy — I 
managed to borrow a DX7 in 
Ofder Co conlifm this The three 
prografTva marketed by EM Rare: 

1 . A voice and function library 

This consists of seven banks 
of 32 sounds. These are 
transferred to and from the 
DXvTX via the EMR MIDI inter 
face. 

This was an immediate 
bonus to the TX as the only 
other way of doing this was the 
cassette interface fined and, 
although tape sound libraries 
probably CKist, I was unable W 
lind any. 

Now I had acees$ to 224 
aLteriiative sounds. The sounds 
supplied are interesting, ranging 
from Ihe pure effects such as 
'birds' to some beautiful and 
pleasing musical sounds. I was 
told that they had been collected 
from many sources Irom all over 
Europe^ in themselves they area 
valuable addition to the TX/DX. 
If your use of the equiprtien! is 
studio or home based then hav- 
ing the Spectrum connected 
permanently with the ful^ library 
in memory is satisfactory as 
loading and linding a ^oundf rom 
a bank takes around twer^ty 
seconds! 

However, if you are using 



Midi Control of 
the DX7 and TX7. 

We try a Spectrum MIDI package which 

makes DX7 programming easier, and 

TX7 editing possible. 



your machine on the road, or 
warrt to use your Spectrum to 
run another MIDI program such 
as EMR's Performer - a brilliant 
8 track real time polyphonic 
'tape recorder' simulator, then 
this is not often convenient. To 
gei around this you cati use this 
program to compile a bank of the 
32 most frequently used sounds 
and keep it in the DX TX's 
memory permanently, Thb is a 
little time consuming and rather 
fiddly, requiring loading a bank 
to the TX, retrieving the single 
voices required back lo the 
Spectrum, saving onto c^pe one 
at a time until all 32 are on tape. 
Then by loading each voice back 
into the Specifum. transferring 
to the DXTX and storing inio 
the required memory number, 
the linal compilation of the 32 
voices can be made. 

2 . Function Parameter Store. 

A fundamental difference 
between The TX7 and the DX7 is 
that the TX7 provides a 
separate set of fundtion infor- 
mation for each voice, wher«Bas 
the DX7 has only one which 
must be changed, if necessary, 
when a new voice is used. This 
means that this program is not 
so essential to TX7 owners 
especially as each function is 
alterable from its own control 
panel. However the easy to use 
menus plus the means of 
displaying all the information at 
once on the screen proved very 
useful and greatly eased the 
modification of the values. 

A big bonus for DX7 owners 
is the option to load one of the 
bank of 32 function patches into 
the 0X7 from the program 
change of another MIDI instru 
meni, thus saving the need to 
reprogram them manually After 
each alteration of a function the 
patch is sent to the TX-^DX so 
that you can play it and get an 
instant audio feedback of what 
your modification sounds like. 

3. Voice Editor. 

This is the chief program for 
DX "TX owners in that is displays 

^1! rh^ information f^t^afly and 



graphically, both in bar graph 
and line graph fofm As the ac- 
tual programming of the DX/TX 
voices is well known for its com- 
plexity, this program should be 
received with open arms by 
those who are still struggl^mg. 
The fast access to all the 
parameters which can be seen 
at a 9lance> compared and 
a he red, atmost makes this t^sk 
easy^ 

After each section has been 
changed the new information is 
sent to the TX "DX and can be 
played so you can hear the ef- 
fect you have created. For DX7 
owners this program will aid 
your sound creation if you are 
experienced or make it much 
less daunting to learn how to 
program sounds. 



TX7 Specific 
problems 

Because the TX7 does not have 
a keyboard and is connected by 
the MIDI IN to the controlling 
keyboard. I had a problem in that 
every time I wanted to use the 
program I couldn t play the 
sounds and vice versa. This 
meant a lot of pullmg out and 
plugging in of the 5 pin Din 
tea<ls . Not a good idea . 

I got around it by purchasing 
the Yamaha VME 8 MIDI box. 
This allows two MIDI INs to be 
switch routed to two banks of 



four MIDI OUTs. To swap from 
computer to keyboard was now 
only a matter of flipping two 
switches. Expensive at C55 but 
cheaper than replacing damag- 
ed leads and sockets, also it 
come in useful for other MIDI 
operations- 

Yamaha say in their TX 
manual ~ "as the TX7 voices 
are not programmable there is 
no need to give details of pro- 
gramming them". This means 
that you have no clue how to go 
about creating sounds. If you 
have a good idea of sound crea- 
tion on digital synths then you 
are likely to be able to work it out 
by trial and error. 

Whatever your knowledge it 
is great fun cindsatislyjng (not to 
mention frustrsting) using tfte 
Voice Editor program to eitperi- 
ment with, 

Plus . . . 

ZXC has managed to organise a 
special offer in conjunction with 
Electromusic Research. In^ 
dividualty, the Function Ubrary^ 
Function Editor, and Voice 
Editor programs cost £24.95 
each - which would make a 
total of £74.85 for all three. 
ZXC ts able to offer its readers all 
three programs for the bargain 
price of just E 49 .95, represent 
ting a saving o1 er , urn (hang on a 
sec>. - £24.90!! (EMR s own 
Midi Interface is also available 
for£79.90K 



* * Special Offer * 

**SaveE2a.90** 



Just for readers of ZX COFnputJrfg we're offering Electromusic 
ftesearch's Function Ubrary. Function Editor, and Voice Editor all 
together for the price of just C 4 9.90. 

To order these prorjrams.. just send this coupon to: 

EMR Ltd, 1 4 Mount Close, Wickfofd, Esse?t. 



Name, 
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Binary and Hex 

The Arithmetic of Computing 

by 
Carol Brooksbanic 



li might seem i>dd to Stan an ar- 
ticte about binary and he^c by 
talking about decimal arith- 
meHc. bul the processes irwob- 
ed in all three systems ^m the 
seme. Only the number of digits 
used is different, Tha trouble i$ 
that we are all so expert in using 
decimal counting that we no 
longer think about the 
mechanics of what we are do- 
infl . Almost everyone can count 
from 1 lo 1 00 withoytworrying 
about the processes involved, 
aindeven someone with no head 
for figures can add 1 to 99 and 
gai the righi answer without a 
second thought about what 
ihey did. They jusi know how to 
do it. But i( you understand what 
is ttappening when you count in 
decimal, yo^ ^^^ ^^^^ way to 
becoming fluent in binary and 
hex, £0 I am going to analyse 
decimal counting, Ptease don't 
skip this btt just because ii 
seems very elementary . You will 
get to grips with the other 
systems much mqre easily if you 
read on. 

Decimal 

In decimal arithmetic, there are 
1 digits which are always used 
in the same ofder when coun- 
tings 

01234567 8 9 

Because of the need to use 
numbers higher than 9, a col 
umn system is used. Imagine the 
digits arranged in a vertical col- 
umn, Wt^en 9 is reached, we 
have run out of digits, so a se- 
cond column is brought in to the 
lefl of the first one, and this new 
column is assumed to holdO . To 
progress beyond 9, 1 is added to 
the amount in the new column, 
and the original orve is returned 



to , This gives the rhumber we 
call tan. 



1 

2 

3 

4 

5 

6 

7 

B 
09 
10 

You can then count on, until you 
reach 9 again in the right hand 
cdumn, when you repeat the 
process, adding 1 to the left col- 
umn and returning the right one 
too. 

19 
20 



The number S4 8.6 7 2 is actual 
iy made up4ike this: 

100,000x5 = 500.000 i 

10.000 «4 - 40.000 + 

1,000 x8 = 8,000 + 

too xS = 600 4 

10x2 = 20 + 

1x7= 7 

TOTAL 546827 

This columns system is exacOy 
the same in binary and hex. so 
the only new factor is the 
number of digits. 

Binary 

In binary arithmetic, there are 
only 2 digits: and 1 . As before, 
you count \n one coturnin until 
you run oul of digits, when you 
introduC(? a new one to the left. 
The difference is that you run 
out of d^ghs much more quickly 



This process can ccntmue until 


in binary. 




9 9 is reached, when you need lo 






bring in another column lo ihe 


Brnary 


Decimst 


left. 





Q 




01 


1 


98 


10 


2 



099 

Now, as before, you add 1 toihe 
leftmost column and return all 
the others to . 

099 
100 

You can go on like this for as 
tong as you need . Every time you 
add 1 to a coSumn, you return all 
those to the right Of it to 0. and 
every lime^H the columns in use 
r^ach 9, you bring in another to 
the teft. tn this way, any 
number, as big or small as you 
wish, can be expressed. 

Because there are t D digits in 
use, each new column is worth 
1 times the one on its right. 



The number reached at this 
point in binary, 1 0, is not ten. It 
is one- Oh binary. Ten is a namij 
reserved for one-oh decimal, 
and in order to avoid any confu- 
sion, you should always think of 
the binary numbers as one -oh 
binary, one -one binary and so 
on. 

You c^rry on counlmg in 
binary in exactty the same way 
as in decimal, introducing new 
columns as they are needed. 



n 

100 
101 
110 
111 
1000 



3 

4 
S 

7 
8 



w. 



mm 



You will see by now the great 
disadvantage of binary. With so 
few digits the numbers quickl^y 
become longer, so that the 
number expressed as '8' in 
decimal is a four figure number 
in binary. In fact, because the 
numbers are long and in order to 
reduce confusion between 



systems, it is usual to express all 
binary numbers up to 255 
decimal as eight figure numbers: 

8 decimal - BIN 0000 1000 
255 decimal - BIN 11 m ni 

As there are dhly 2 digits, each 
coSumn in binary is worth twice 

the column to its right. 

128 64 32 16 8 4 Z 1 

11111111 

To convert a BIN number to 
decimal, you work as follows: 



BIN 1 n n n 1 


= 


128 x1 


- T28 


+ 


64 X 1 


- 64 


+ 


32 xl 


- 32 


+ 


lex 1 


= 16 


+ 


Bxl 


8 


+ 


4x1 


= 4 


+ 


2x1 


^ 2 


+ 


1 xl 


1 


+ 


TOTAL 


256 





In binary, just as in decimal, you 
can introduce as many columns 
as you need to e)( press a number 
of any si?e- Take the decimal 
number 1 2345. for instance. In 
binary, this is 

U01 10000 01 1 tool 

Since binary is such a cumber 
some system with long awk- 
ward numbers, what use is it? 
WelL in ordinary everyday life, 
not a lot. but in the world Of efec- 
tronics. Ft h^s one great advan- 
tage. Because there are only 
two digits, it is possible to ex- 
press the numbers etectronical- 

ly. 

Imagirte that you have a bank 
of eight efeciric wires, each 
equipped with a switch. II you 
switched the switches so that 
was represented by an inen wire 
fswitch o!fh •and 1 was 
represented by a live wire 
Iswilch on I, you could express 
the bfnanp^ form of any number 
between and 255 decimal. 
Put very crudely, this is what 
happens inside your computer. 
You can think of each address in 
your computer's memory as a 
minute bank of 8 electric wires 
and switches. When you poke a 
numt>er into an address, the 
switches are manipulated so 
that the pattern represents the 
binary form of your number. The 
particular combination of It^e 
and inert wires causes the com 
puter to perform some opera- 
tion. It is beyond the scope of 
this article to go any further into 
the workings of the computer, 
bu 1 1 w a ni y ou to u ndersta rvd the 
importance of binary ariihmeiic 
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to tt^e computer world. 
Whsfevef form of counting you 
use to program your computer. 
decirri&), hex or btnarVp ti is ihe 
binary fornn which Ss impoftant, 
and the birtary form is the one 
stored in the memory. We use 
the other forms because binary 
is so unwj^ldly for we hurnans. 
so we let the computer do the 
conversion. 

As gach address, or byte, in 
the compuief's memory can on- 
ly hold B binary digits, bhs, whai 
happens if you wi^h to store a 
number like 12 345 decimaL 
which has more than 8 bits? The 
computet takes tl>e 16 bit tofrn 
of th^? numb&r^ and cuts il in half 
ie 001 10000001 1 1001 
becomes 001 10000001 1 10 
01. H Xhttn stores each half 
separately. The second hafcl, the 
low byte, ts stored first, and the 
first half, the high byte, in the 
following address. 

This is where decimal, which 
is more familiar to humans, 
becomes awkward to use in 
relation to computers. The low 
byte. BIN 00111001, is 57 
decimal and the high byte, BIN 
001 10000, is 48 decimal. At 
first glance there seems to be 
very little connection between 
57 and 48 and 12345. In fact, 
you can find the decimal by 
multiplying the high byte by 256 
and adding the low byte, 



256 x4a 
ADD 

TOTAL 



= 1228B 
57 

12345 



This lack of an obvious connec- 
tion between a number and its 
low and high bytes m decimal is 
one of the reasons why many 
machine code programmers 
prefer to work in hex, which is 
less ynwieldly than binary and 
more convenient than decimal 
tor programming, Bui before I go 
on to talk about hex, 1 am going 
Eo give you some homework. If 
you plan to do any machine code 
programming, you will save 
yourself a lot of looking up in 
EsbFes if you (earn by heart the 
binary forms Of the decimal 
numbers to 15. so try to 
mimorise this tittle table. 



BIN 

0000 

0001 

0010 

001 1 

01 00 

0101 

0110 

0111 

1000 

1001 

1010 

1011 



DECIMAL 



1 

2 

3 

4 

5 

a 

7 
8 
9 

10 

11 



1100 


12 


1101 


13 


1110 


14 


nil 


15 



Hex 

In hex ¥<Hi hav« 16 dtgils 
0,K2J,4.5.6J,8.9ABX,0, 
E.F- The column system for 
counting is used exactly as 
before, but instead of bringing in 
a new column after 9, as in 
decimal, you carry on until you 
reach F. and then introduce the 
new column. 



HEX 


DECIMAL 








1 


1 


2 


2 


3 


3 


4 


4 


S 


S 


6 


6 


7 


7 


8 


« 


9 


9 


A 


10 


8 


11 


C 


12 


D 


13 


E 


14 


OF 


15 


10 


16 



Again> the number reached in 
hex is not ten, but one-oh hex, 
and is equal to 1 6 decimal. Hex 
numbers are expressed as 1 OH 
or 001 OH. 

Each column in hex is worth 
1 6 decimal time^ iTs right hand 
neighbour. The number 12345 
decimal IS 3039h, and is broken 
down as TolEows: 



4096 25E 
3 

4096x3 - 
16x3 = 

1 x9 - 

TOTAL 



16 
3 



1 
9 

12288 * 
48 + 
9 

12345 



A hex number containing some 
of the letter digits can be con- 
vert ad as follows: 



4096 256 
2 A 

4096x2 = 

256x10 ^ 

16x12 = 

r)t 1 5 = 

TOTAL 



16 
C 



1 
F 

8192 + 
2560 f 
192 + 
15 

10959 



You will remember that we 
discovered earlier that the high 
and low bytes of 12345 were 
48 and 57 respectively- We 
have since seen that the hex 
form of 12345 is 3039h, The 
hex form of 4 8d is3DhandS7d 




is 39 h. You can see ai a glance 
w hat ihe high and low bytes of a 
hex number are, without doing 
any calculations. From this, it 

follows Thai there is adirect con- 



thumb an each hand - and 
everyone^ including primitive 
man who invented counting, 
learns to count on their fingers. 
If we had three extra fingers per 



BIN 001 1 ^ 03h 

BINOOOO - OOh 

BIN 001 10000 = 30h 

BIN0011 - 03h 

BIN tool = 09h 

BlfJ 001 11001 = 39h 
GIN 00 1 1 0000001 1 1 000 - 3039h 



3d 
Od 
4Sd 

3d 
Sd 
57d 
1234Sd 



nee I ion between the binary and 
hex forms of a number which is 
much more obvious than the 
connection between the 
decimal and any other form. 
(See figure 1 \. 

Clearly, this makes life much 
easier for the machine code pro 
grammer. By using hex he can 
avoid all the calculations re 
quired to find the high and low 
bytes when working in decimal. 
Also, when he comes to type in 
the machine code listirig, mosi 
of the numbers are shorter than 
the equivalent decimal ones so 
there is a saving \t\ time too. In 
fact, after you have become 
familiar with hex you begin to 
wonder why deci:mal is the 
universally popular system. I 
suspect that is has something to 
do with the f^ct that we are all 
born with a built in decimal 
calculator - four fingers and a 



har^d I believe that we should all 
be working away happily in he^c, 
and the genius who suggested 
that you could have a very good 
counting system with only ten 
digits would be quietly led away 
by men in white coats. 

Meanwhile, computer pro- 
grammers need to familiarii^e 
themselves with binary and hex- 
You simply need to become as 
expert with binary and hex ;^s 
you are with decimal, and prac- 
tice is the only way. You can 
help yourself by learning another 
conversion table (figure 2), It is 
very similar to the first one, but 
will allow you to convert bet- 
ween the three systems. In face, 
you have very little extra tole^m 
bee ay se dec ima I a n d he x f igures 
are ihe same until you reach 1 
decimal. 

Can you do sunns in heic? 
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Y^s, of course, and in es^actty 
the s^ame way that you do them 
in dec^moL Let us ^dd 3039h 
and 7.FE3h 

3039 
7/F&3 

9 + 3 = C (try not to wofk in 
decimal ie 9 +3 ^ 12, convert 
it to hex - C, Count It out in hcK 
- 9 A B C You may need he)p at 
first, and fingers are rot rrruch 
use as you haven't enough, so 



write the he* digits 
count along them I, 

3039 
7FE3 
£L 



3 4 E 
carry 1 

3039 
7FE3 

1 



out and OF F + carry 1 

3039 
?FE3 

arm 

1 



1 1 Answer t and 



hgufv ^ 






BIN 


DECIMAL 


HEX 


0000 








0001 


1 


1 


0010 


2 


2 


001) 


3 


3 


0100 


4 


4 


0101 


S 


S 


0110 


6 


6 


0111 


7 


7 


1000 


8 


a 


1001 


9 


9 


1010 


10 


A 


101 1 


1 1 


B 


1 100 


12 


C 


1101 


13 





T no 


\4 


E 


1111 


15 


F 



10 



3 i 7 A » earry 1 - 6 

3039 

7f£3. 
B01C 



I cannot makie you an e?(p<?n m 
hoK jusi by wniinig this article. It 
wiH depend On h<?w much lime 
an<l practice you are willintj to 
put in. Try devising sums for 
yourself. Vou might even try 
writir^g the multiplicatton tables 
in hex. I will start you off with 
the 'two times' you can work 
pui the otli€fS. 



X 1 
x2 
x3 



4 
B 
6 
7 
8 
9 
A 



2 

4 

6 

8 

A 

C 

E 

10 

12 

14 



2xB 
2 xC 
2 kD 
2 hE 
2 JcF 



16 

18 

1A 

IC 

IE 



Try to§et in^o The habit of doing 
all your calcu let ions m hex, 
rathm than working things out in 
ctecimal and then converiing the 
answer. It is rather Uke learning a 
ioreign language. You cannot 
become fluent if you work 
a very thing out in English and 
then translate it. You have to 
learn to ihink in the language. 
You have to learn to think in hex - 
This IS why I have not includ- 
ed a hex -decimal ccinversson 
rable in this article ^ If you start to 
fely on one you wilt never really 
be able to work freely in hex afid 
11 will alw4^y^ be a foreign 
language. It is much l>etter to 
p€rsevere with learning io count 
arni calculate in hex. ev^n if you 
flounder a bit at fifst. For those 
who find Ihey simply cannot 
manage without a conversion 
table p yog will find one in almost 
any book on machine code pro- 
g ramming. But you will know 
that you have become fluent in 
hex on the day you no longer feel 
you need one. 



Philips 





Those nice people from Philips sent us one of their new D64SD 
Data Recordets to look at recently, and very nic^ it looks too. The 
trouble was that when we got set to try it out on a few programs 
we realised that there's no way of plugging it directJy into the 
mains r You can put half a doien batteries into it, but that's bound 
to become expensive ^fter a while [unless you use rechargeable 
batteries |i, and you've also got the added hassle of maki^ng sure 
that Lhe batteries are always fully charged or you'll ger loading 
problems. 

Your only other alternative \^ to go out and buy a sepai^atc 9 v 
DC power supply which will cost you an additional E 1 or so. 
Considering that the recorder wi^ll cost you about C 32 on its own, 
that extra expense ought not lo be necessary just to be able to 
plug it into the mains. 

Still, after ripping up an old One P'SU wogot the recorder work- 
ing and ii SA VEd and LO ADed all sorts ot things without any pro- 
blems, and if s quite well designed so it wasn't at all fiddly to use. 
My only criticism is that the need to buy batteries and .'or a power 
supply niakes it more expensive than it really needs to 1>b. 

If you're interested try contacting Philips Cor^sumer Advice, 
420 London Road. Croydon, CR9 3QR|0l -689 -2 166). 

Oiff Joseph 
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Ouicksoft 



Desert Burner 
Creative sparks 

As Sorter of a smaH bariii tjf 
Ireertotn fiqhters your losk i^ id 
ri€?liivf;r i\mj iMai'^S of a n^\^ 
w^siipon to another uf If ler^jrom^i 
tjfOup. Yout rnt^ans of 1#ai*S^|^Oft 
IS ti poiArerful motorcycle €alle<l 
'D&sert Burner' iivhfch rsc citable 
i>l ovcri 200mph. 

By ilKeH ih'^ isa pTOllysimp!^ 
T^isk, bul what the instfuclEons 
tJQ not leH you is that y ou have To 
em Lt late EvrE Knievt^l in jiimpimj 
c>\/er various obstacles whrfsi 
avoiding bomtjs dropped bv 
helicopters. You can attack i\m 
tielicopiors by f ifir^y Bt tl>em via 
Ihe ^p^ce key. Conlrols art? sim- 
ple. Caps Shfft (oaccelefate pnci 
Z ta luimp. 

As with many C3ani©& of thb 
Simplicity it has an addic- 
thven^s^ out of pfoporiiDn to the 
aciion. ii may not be particuliiTlv 
sophisticated, a few fjickcrs, a 
few aiiribuEe ciashe^. but it is 
preMv nood value for ihe 
m oney A nic e t otjc h is i he slow ■ 
iy ;^ink^nq sun and ihe moon ap* 
poariny dt mtiln. A high scof© is 
kept, but no h^llol fame. 



GRAPHICS 

ADDICTIVENESS 

OVERALL 



* * » * 
* # # 

* # » # 



Supersam 
Budgie Software 
E2.50 

An unusual plot her©. Tho object 
IS to expiore the 34 rooms of a 
fortress ar^d collect th^ 18 parts 
ol a cage in which to catch }h& 
elusive Boris. This is com- 
plicated hy misleading door^ 
w ay s w h ich send y ou astray and 
potholes which ^re taial. Added 
10 I his you have an energy tevol 
which rirops on contact with 
one of the wandering beast iigs;, 
when completely depleted you 
lose one of your three lives. On 
the posttive side are syririges 
which make you invulnerably for 
a brief period. 

Options foF joystick or to 
redef irte keys are included and it 
features ons of the most in- 
teresting loading systems I've 
yfit seen. Again, this game has a 
cJiBfm of lis own snd I hjjppily 



pJayeii away oi> i1. itm ):)ra|ihH:::j 
are fairly good ah hough slight 
flickerJi%g and ititnbute clftsl^^s 
are e V ide n t . T he sc rec n s d r e w e 1 1 
desigr^ed i^nd provide a cjood 
chatienye- Though e&si^nlially a 
maze -dodge and coltect game it 
is reasonable value for monev 
and will provkle a few hours of 
amusement, 

GRAPHICS # # * 

ADDICTIVENESS * * # 

OVERALL # -Jf * 

Nonterraqueous 

Mastertronic 

E1_99 

This game is one which puis 
some lull pficed offering:^ to 
shame? Wuhover 1 000 sc^eeris 
of well designed problems to 
nefiotkte, fast action, smooth 
well animaied sprites afHl a $et 
of prahtems to solve, this qamf^ 
!s a must fof any arc,! • ■ !ict. 

Ptu simply it is a v.^ i on 

the maze search and dodge 
theme, but objeds fiave not 
merely to be coHecied bul also 
used CD enable you to get kir ther 
into the game. The uHin^atu oh 
^eciive is to explore the inside of 
a tjiant mountain to fitid and 
then destroy the computer 
wtiich tiontrols ihe population of 
your planet. Options for various 
joystick interfaces are provided 
and keys QAPO give 
up -^d o w n lef t rig hi move me ni . 
Space fires and I and U allow 
specific actions. The game is 
very addictive and the inclusion 
of i! high score chart encouratjes 
you ro keep trying to improve, 

Woukllbuy M? Ves< 

GRAP*flCS # * * * * 

ADDICTIVENESS * # # * 
OVERALL ***** 

Cylu 

Firebird 

£2.50 

Weli you can^l avoid com- 
parisons and this one jiisi asks to 
be likened to Knight Lore. Your 
quest is to search tht? ma^e (yes, 
yei another maze I find, collect 
and return to the master com- 
putet, 24 objects^. To achieve 
this you will have to solve the 
O-rohlFrm nf Ursw ro disable 32 




foice I icEtis. u&y t(^ nine leiupui: i 
terminals and use the master 
ref ui*t and masti^r return to base 
units. 

This ts a game to get your 
f intjitKs in a twisi as th^rn iin^ no 
fewer tliat 1 1 control options 
pkis save load 'cibor^ gaine op- 
tions. Movement, graphics aixl 
sc ree n desig rts are ver y ^ood . bu 
the game is liard in get inio> the 
[>rcri>lerti of running out o( fuel 
caused many a promising game 
to end rather too soon , 

This rs one for the expert 
flames lef and shouJd give many 
hours of enjoyment, however I 
must admit in the time I had to 
review it I did not get too far. 
once ihe pressure of wrinng this 
is off I Wilt be going J!>ack (or 
another session. 



GRAPHICS 

AQOtCTlVENESS 

OVEflALL 



* * * * 
* * * 

* * * # 



Chinese Patience 

Atlantis 

£1.99 

I remember Atlantis' cardg^me 
program BgMs which I still play 
on occasion and so w as pleased 
to receive this program, Chiriese 
Patiertce is anoihei card game 
and matches you againsi tile 
compuief. and l>oy does the 
mBthifie play a mean game^ 

The instructions take up the 
whoie of the inside of the insert 
plus the (iapp reading them 
makes the game seem very 
complicatert Howevf^t onrr? I 




ran I hrough itit? game ^i couple of 
nines I (jot the hang of it and 
foiiiid it ffuslratiikily at)SOrt:?ing . 

The H'anhics are well design 
4.HJ and the s<:rt-en layout is clear 
and uncluttered, tl^ program is 
wc^H error trapped tiyOEe^^inry 
break I Tlierc is a fairSy lenglhy 
wait whilu Ihe compuTi^r rnak^s 
Us moves bus no so Ioihi rhat ymj 
get t^ored, i found I took intjcb 
ionijR? th^n the computer lo 
decide on my moves 

If you have ihe paii^fnci! and 
like card ciarnes ^i*nd i^vm i il you 
dpn't Isugyesi you ly this one), 
then this will keep yoin ir^ind 
lickifMi over lot mariy a lo^g 
winter's nigln. Unui^Lial in I his 
day and egu is ihe loadKicj 
system, using LOAD '^ " CODE 
is a bit amateurish, hut this is 
only my criticism. 



GRAPHICS 

ADDICTIVENESS 

OVERALL 



* * * * 

* * * * 

* # * * 



Action Biker 

Mastertronic 

£1.99 

In conjunciion with a well 
known snack manufacturer the 
character of Clumsy Cdiii is 
broitghi to the computer screen. 
Using a split {graphics and lexl 
wiridov^ you have to ride around 
low n J ind Mm \ and lake hin^ to 
the Spaceport. Control i.& UP^ 
DOWN LEFT fflGHT tjy keys 
AZNM plus sp^ce to enter a 
house 

Graphics are OK^ itiovemeni 
aiKl animation is fair and ihe ac- 
tion fast arid furious fHiyh 
scores are kept but no hall of 
fame. This is ^ fairly average 
game which tjave me ij few in- 
tetesting moments bui no real 
desire to go back lo it again 1 
know bow c}ame players vary in 
what they like and many of yoti 
Will enjoy this game, so I would 
simply siigye$t you iry u oin at 
your local computer store and 
make up ymir own mind. It 
didn't do a (ot for me. 

GRAPHICS * * * 

ADDICTIVENESS * * 

OVERALL * * * 
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Speakeasy 

Kai Webber has come up with a machine 

code routine that turns the Spectrum 

into a speech synthesiser. 



■■■■■■ 

■ ■ « ■ * 
■■■■«■ 

■ ■ ■ ■ ■ 
■■■■■■ 

■ ■ ■ ■ « 
■*■■■■ 

• • • ■ M 
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This is by no mean* the first 
Spectrum speech pre grain but it 
does of f^r far greater manipiila- 
lion of speec h da ta t ha n some of 
I he other efforts that have ap- 
peared m mas4)fines. allowing 
crackles and noise to be cui 
down greatly. Basically, What 
the pfogram allows you lo do is 
to record speech from a tape 
recorder (along with a few extr^ 
noises thiown in tor good 
measure n and then replay this 
spawh in your own programs. 

Begin by carefully typing in 
the BASIC iisiing and Then save 
it to tape with SAVE 
'SPEAKWELL" LINE 1. When 
you run the program, you should 
be confronted wiih some data 
details at ihe bottom of V^ 
screen whch are fairty self gk 
planatory and a menu of op- 
tions: 
R - RECOftD SPEECH 

This atlov^s you to record 



■ ■■■■■■«■■■■■«••»■■ 
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Vouf voice into the computer's 
memorv at the current 
record 'play speed. When you 
select this option you will be told 
to press any key !o s^art recor 
ding. There are two methods 
yo4j can use to record speech 
lOKpenment with both methods 
to see which gives best resuhs): 
1 \ Record your voice onto a tape 
and play this tape mio xh^ qom- 
puter , pressirtg a key just before 
the speech starts. I Try different 
volume settings until you 
achieve the best resuUsL 
2) Set the recordei into Record 
mode {remove any tapes in the 
recorder, find the small switch in 
it which checks to see if a tape 
has a wrtte protect tab, press 
this in and press 'PLAY' and 
^RECORD' on the recorder at the 
same ti me ) , pr ess a key and st art 
talking into the tape recorder's 
microphone. 
P PlAV BACK SPEECH 



_»_^*_«_«_ 



This will simply replay any 
speech stored in memory at the 
current record-play speed 
A - ALTER START ADDR 

This allows you to alter the 
start address from which 
speech ts r ecorded^ptayed back, 
li there is a lot of noise' from the 
tape recorder at the start of 
some speech you carv get rid of it 
by altering the start address by 
trial and error- (If the start ad- 
dress plus the length of data 
WDU^ cause the data to 
overflow into the graphics area 
of the computer wiil pie vent you 
ffom using this value - lower ttie 
length first soe below. It will 
iilso reject any value below 
328&5L 
L CHANGE LENGTH 

Allows you to change the 
length of speech to be 
recorded played back. The com- 
puter wilK prevent you from us- 
ing any value which wilt cause 



an overflow into the graphics 

S CHANGE SPEED 

Lets you change the 
record /play back speeds By play 
mg back at a different speed you 
can alter the pilch of your voice. 
The siowei the spc&d, the worse 
speech will sound. (Values 
buiow about 2 5 are ol Httle usel 
M - MEMORY MANAGER 

A uselyl tool that allows you 
to move blocks of speech 
around in memory. Three 
parameters are required: ad 
dress to copy from; address to 
copy lo and number of bytes to 
copy, li Invalid address' ap- 
pears on the screen, then you 
have tried to overwrite either the 
graphics area of the machine 
code If you Wish to remove 
'noise' that was recorded bei ore 
you started speaking, find the 
start address of the actual 
speech fusing 'S'\ and enter This 
as the address to copy from. 
Enter the address to copy to and 
the number ol bytes to copy and 
then alter the start address to 
the value you used as the ad 
dress to copy to. (Got thai? ML 
T TAPE OPERATIONS 

This prints up a seli- 
es^planatOfy tape menu. For 
those of you who are interested, 
I [lave included an assembly 
language l^simg ol the machine 
code. 

You may find that A you use 
on expensive tape recorder you 
w^tl get better results than a 
cheap pof tattle recordei. but do 
not do anything siHy like feeding 
the output of a power amp 
staight i^nto the back of your 
Spectrun^* h also helps if you 
stress the words as you speak 
into the «ap* recorder, 



10 BORDER 0: PAPER 0: INK 7: C 
LEAR 32767: RESTORE 9920; GO SUB 
9690 

?« LET SPEEC-t: LET START-32a3 
5: LET LENQTH-3251? 

30 (30 SUB 9730 

40 RESTORE 9720: LET K*-INKEY« 

90 FOR F-1 TO 7 

60 READ A«pLINE! IF A«-K« THEN 

GO SUB line: 00 euB 9010 

70 NEXT F 

80 00 TO 40 
9230 PRINT AT 17,01 FLASH 1|"L - 

LOAD S - SAVE R - RETURN": 
PAUSE 1: PAUSE 0: PRINT AT 17,0, 

9Z40 IF INKE¥«-*1" THEN GO TO 9 
20*¥ 



97^*1 IF TNKEVS" 



THEN 60 TO 9 



370 

9260 TF !NKEY«==*r* THEN PAUSE I 
: RETURN 
^7^m GO TO 9730 

9280 INPUT •NAME OF FILE^ " I N» 
9790 IF LEN N*>10 THEN PRINT AT 
17, 7 f FLASH li "INVALID FILE NAM 

E*: cso TO '?'?ea 

9300 PRINT AT 17,0,, AT 17^11| FL 
ASH It 'LOADING, . • •: LOAD N«CODE 
9310 RETURN 

9320 INPUT "NAME OF FILE^ " | N» 
9330 IF LEN N*>10 OR N*= ■ " THEN 

PRINT AT 17pl0| FLASH i1-INVALI 
D NAME-: SO TO 9320 

9340 PRINT AT 17,0,,: SAVE N»COD 
E START, LENGTH 
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93S0 PRINT AT 17,10i FLASH li'VE 

RIFY fy/p*V": PAUSE 01 GO SUB 981 

07 IF INKEY»=-n- THEN RETURN 

9360 PRINT AT 17,iai FLASH 1| 'VE 

RIFYTNfi,.": VERIFY N«CDDE 

9370 RFTIJRN 

9380 INPUT -ADDRESS TO COPY FROM 

' -tHL 

93815 PRINT AT 17,0,, 

9390 IF HL< 32055 OR HL >65366 THE 

N PRINT AT 17,61 FLASH tJ'INVAL 

ID COPY ADDRESS-: GO TO 93^0 

9400 INPUT "ADDRESS TO COPY TO** 

-IDE 
9405 PRINT AT 17,0,, 

9410 IF DE< 32635 OR DF> 65366 THE 
N PRINT AT 17, 2 1 FLASH 1 I • INVAL 
ID DESTINATION ADDRESS"! GO TO 9 
400 

9420 INPUT "NUMBER OF BYTES TO C 
OPY? • I BC 

9430 IP BC+DE>65367 OR Br+HL>653 
67 THEN PRINT AT 17,9l FLASH If 
■INVALID NUMBER-: GO TO 9420 
9440 POKE 6S521,DE-256HhINT iTtE/2 
56): POKE 65522, INT (DE/256) 
9450 POKE 65524,BC-256«INT (BC/2 
56 >: POKE 65525, INT (DC/ 256) 
9460 POKE 65527, HL-256«I NT <HL/Z 
96> : POKE 69528, INT tHL/296) 

94B0 IF BC-0 THEN RETURN 

9490 HANnnMIZE USR 65920 

9500 RETURN 

95 10 INPUT -NEW SPEED'* " t SPEED 

9«i70 IF SPFFTX0 OR SPEED > 295 THE 

N PRINT AT I7,9| FLASH If-INUAl 

ID SPFFD': GO TO 95J0 

9540 PnKF :^7854, SPEED 

9550 RFTURN 

9560 INPUT -NEW I ENGTH"* ' ? I FNGT 

H 

9570 IF 1 ENGTH< I OR I.ENGTH+START 

>A5367 THEN PRINT AT 17,9? FLAS 

H H "INVALID LENGTH-; GO TO 9560 

9590 POKE 32892, LENGTH- 256# I NT ( 

LENGTH/ 296): POKE 32853, INT <LEN 

GTH/?56> 

9600 RETURN 

9610 INPUT -NEW START ADDRESS? 

■ i START 

9620 IF STARTC 32055 OR START >693 
60 OR START+LENGTH>65367 THEN P 
RTNT AT 17, fit FLASH 1 ; - INVAI ID A 

nnRFSs-: go to 9a10 

9640 POKE 37850, ST ART -256» TNT <S 
TART / 296 >: POKE 32B51 , INT (START 
/75AI 



9<?i50 RFTURN 

9AA0 RANDOM 17F HSR 32*808 

9A70 RETURN 

9AR0 PRINT AT 17, 0| FLASH l!-PRE 

SS ANY KEY TO START RECORDING"! 

PAUSE l: PAUSE 0: PRINT AT 17,0, 

,AT 17,111 FLASH ll" RECORD ING- 

9690 OUT 294,13: RANDOMIZE USR 3 

2768 

9700 BEEP 1 , 9 

9710 RETURN 

9720 DATA "r ", 9680, "p" , 9660, •«" , 

9610, • 1 -,9560, "s" ,9910, -l»i- , 9380, 

•t",9230 

9730 PRINT TAB 1 H -SPEAKWELL ' 

9740 PRINT TAB ll|' " 

9750 PRINT 'TAB 6|."R - RECORD SP 

FECH* 

9760 PRINT "TAD 6i -P - PLAY BACK 

SPEECH' 
9770 PRINT 'TAB 6i -A - ALTER STA 
RT ADDR- 

9780 PRINT 'TAB 6|"L - CHANGE LE 
NGTH" 

9790 PRINT • TAB 6| "S - CHANGE SP 
EED' 

9800 PRINT 'TAB 6|-M - MEMORY MA 
NAeER-'*TAB 61 "T - TAPE OPERATIC 
NS- 

9810 PRINT AT 19,0; -START ADDR O 
P SPEECH DA'i A; "ISTART 

9820 PRINT -END ADDRESS OF SPEEC 
H data: - ISTART+LENGTH 

9830 PRINT -LENGTH OF SPEECH DAT 

A:-|LENQTH|- -fMlfAT 0,0|"REC 

ORD/PLAV speed: - ISPEEDJ - " 

9840 PRINT AT 17,0,,: RETURN 

9850 FOR F-32768 TO 32854 

9860 READ A! POKE F,A 

9870 NEXT F 

9B90 FOR F=6S520 TO 65531 

9900 READ a; poke F,A 

9910 NEXT F: RETURN 

9920 DATA 243,42,82,128,237,91,8 

4 , I 28 , 6 , 8 , 1 4 , , 237 

9930 DATA 67,0,0,175,219,294,23, 

23,203, 17, 16,247,113,58 

9940 DATA 86,128,71,16,294,35,12 

2, 179,27,32,226,251,201,243,42 
9950 DATA 82,128,237,9 1,84,128,6 
,8, 78,203,9,203,9,203,9 
9960 DATA 121,230,16,211,254,203 
, 1, 16,247,98,86, 128,71,16,294 
9970 DATA 203, 135,39, 122, 179,27, 
32 , 224 , 251 , 20 I , 87, 1 28 , 0, 1 27 , 1 
9980 REM BLOCK MOVE MACHINE CODE 
9990 DATA 17,0,0,1,0,0,33,0,0,23 
7, 176,701 
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ASSEMBIY LISTINU 1 


(0 


i 


KECOKU NODE-: 




20 




ORG 


3 2768 




iO 




DI 




;DKSAHLH MASKABLE INTERRUPT 


^0 




LD 


HL, (START) 


; START ADDRESS OF DATA INTO HI, 


^0 




LD 


DE.(NENGTU) 


jDATA LENGTH INTO DE 


60 


LOOP 


LD 


B.B 


;B CONTROLS LOOP OF 8 BITS/I BYTE 


70 




LD 


C/0 


;C COUNTS NO. OF HITS AT EAR PORT 


60 




LD 


(0),BC 


;TIME WASTING INSTRUCTION 


90 


L00P_2 


XOR 


A 


I CLEAR A AND CARRY FLAG 


100 




IN 


A,f254) 


jRKAD PORT 2!>4 


MO 




RLA 




; VALUE AT EAR PORT.. . 


120 




KLA 




; ROTATED.. . 


130 




RL 


C 


;1NT0 REGISTER C 


\i*0 




OJKZ 


LOOP 2 


;GET 8 SITS FROM EAR PORT INTO C 


150 




LD 


(HL).C 


; STORE THE 8 BITS IN (HL) 


J60 




LD 


A, (SPEED) 


; RECORD/ PLAY SPEED INTO A 


370 




LD 


B»A 


;USE B TO CONTROL THE LOOP 


J80 


WAIT 


DJNZ 


WAIT 


JWAIT A SHORT WHILE 


190 




IKC 


HL 


;NEXT LOCATION FOR NEXT 8 BITS 


200 




LD 


A»D 


;CHECK WHETHER OR NOT. . . 


210 




OR 


E 


;T0 FETCH ANOTHER 8 BITS 


220 




DEC 


DE 


; DECREMENT THE COUNT 


230 




JR 


NZ,LOOP 


jLOOP IF COUNT NOT ZERO 


240 




EI 




;RE-ENAflLE THE MASKABLE INTERRUPT-. - 


2S0 




RET 




;FOR RETURN TO BASIC 


2&0 










270 










260 


* 
1 


PLAYBACK 




290 




Dl 






300 




LD 


HL, (START) 




ilO 




LD 


DE, (LENGTH) 




1 320 


P_L00i' 


LD 


B.B 


;B CONTROLS LOOP OF 8 JJITS/ 1 BYTE 


330 




LD 


C,(HL) 


J GET DATA BYTE TO BE PLAYED 


340 




RRC 


C 


;GET THE SITS IN THE RIGHT ORDER 


350 




RRC 


C 




360 




RRC 


C 




370 


!»_LP_2 


LD 


A.C 


;GET THE DATA BYTE INTO A 


380 




AMD 


ZOOO 10000 


;MASK THE ONLY REQUIRED BIT 


390 




OUT 


(254), A 


; OUTPUT THIS BIT TO THE SPEAKER 


400 




RLC 


C 


;GET NEXT BIT INTO REQUIRED POSITION 


410 




DJNZ 


P LP 2 


; OUTPUT 8 BITS (J EYTE ) 


420 




ID 


A, (SPEED) 


; SPEED INTO A 


4 30 




LD 


B,A 


jTRANSFER TO B FOR PAUSE 


44 


PAUSli 


DJNZ 


PAUSE 


;WArT A SHORT WHILE 


450 




RES 


0,A 


; ANOTHER TIME WASTING INSTRUCTIOlJ 


460 




ISC 


HL 


; INCREMENT DATA ADDRESS 


4 70 




LD 


A,D 


jCHECK TO SEE IF COUNT IS ZERO YET 


4ao 




OR 


E 




490 




DEC 


DE 


; DECREASE THE COUNT BY 1 


500 




JR 


NZ,P_L00P 


;LO0P IF COUNT NOT ZERO 


3J0 




El 




;RE'ENABLE MASKABLE INTERRUPT... 


520 




RET 




;FOR RETURN TO BASIC 


' 530 


START 


OEFW 


32855 


; START ADDRESS OF SPEECH DATA 


1 540 


[,1-NGTH 


DEFW 


32512* 


;LENGTH OF SPEECH DATA 


*isn 


Sl'KKP 


DEFH 


1 


■RECORD /PL AY SPEED 



flO 
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MINDPLAY 



Mindplay 



This monlh"& 'Mindplay 
feaiures three advent y re game* 
from the new generatron of 
mass produced adver>ty res tA/nt 
!eri wi(h the aid of Gitsof t's Qui//, 
aind released by small software 
companies Fricltiysoft and 
Semieni. While th€ Quill is a 
very useful utdky '^^ *^se by peo 
pie who wish to wr^l^ their own 
isdv^niufe I feel thai the use of 
the Quill by software houses 
may have adverse effects on ihe 
adventure g^meg^nre. With the 
Quill lUs a lot easier to produce 
bad adventure games, as the 
thought ^nd planning needed lor 
a n on Quilled game is often not 
applied. Thankfully, there are 
e)(Cepiions, and these eKcep- 
Itons are often very good 
gamijs, but the vast majority of 
QuiHed garner which are 
marketed are ol ten average h and 
sometimes v<jry poor. The 
games leviewed this issue 
feature a couple of these e^cep- 
lions. 

Vou may ^^ve noticed a cou- 
ple of fetters in past i>^siies of ZX 
CfjnifHiftng requestEug hints and 
tips for ^id venture games. Well 
in response to popular demand « I 
plan to introduce dues to adven- 
tures in this column The idea is 
that you send your adventure 
problems ^nd they'll be printed 
tn "Mindptay", and anyor>e who 
can help then responds with the 
answer Offers of help on 
adventures* will ia\so be printed. 
In this way advenlurers can get 
tn touch with each other through 
offering or needing help. I'd also 
b(? interested in your letters on 
the general adventure scene. 
Send all correspondence to 
Mindplay ist the ZX Computtttg 
address, 1 Golden Square, Lon^ 
donW1f^3AB. 

Now on With the 
reviews, , . . 

Brian Robb 

London Adventure 

Frldaysoft 

£4.95 

Tht! I If si of this selection of 
Quilted games is Friday soft's 
Lomfon Advemur^ and it is the 
best of the three adventures 
rev tewed here. It is a(so the only 




one to fcatuiti ii loading screen, 
a nicely drawn picture of Lon- 
don's Tower Bridge. 

The aim of the garne is to ftr>d 
the combination of a safe 
deposit box belonging lo your 
eccentric, rich uncle. He has 
recently died and his wiili has left 
hi* consider abty fortune to you 
- if you can find it. that is I The 
comlii nation numbers are hiden 
wtthin tfie adventure - for m 
stance you may find a five 
pound note, so five is one of the 
combination numbers. The 
numbers are cleverly hiden 
wtthin the game, often m the 
oddest of placesi 

London Ad-i/^nrure is design 
ed to be realistic taMowmg some 
artistic licence, of courseh 
logical and, apart from the odd 
diversion end obligatory ma^es, 
geographicaity correct. The 
game features over 100 loca 
tions including many woll 
known landmarks such as Har- 
fodSp Cleopatra's Meedle and 
the Tower of London. 

The location descriptions are 
very tjood m places, such as 
aboard the Cutty Sark, near the 
beginmngp while the majority of 
the descriptions are above 
average. Some of the locations 
though, appear to be there only 
for show, but at many of them 
you can find objects and clues. 
On this point ii is wise to collect 
every object, no matter how 
unlikely, s-s it will no doubt be 
useful at some point. 

The game has quite a few 
original and amusing touches 
which rai^e the adventure above 



the n%ass o- nes. Lon- 

don Zoo. Icir ■- ; becomes 
a particularly clever maze, as do 
the London Sewers. Another 
nice touch are the events in the 
Tower of London you could 
lose your head over the Crown 
Jewels I Also^ typing your rvame 
on the computer in the Science 
Museum can be alarm ing1 

Overall, Lofjdon Actvenruf& is 
a very enjoyable and challenging 
game which makes a change 
from the usual fantasy settings, 
and this is Fridaysoft*s avowed 
intention You could certainly do 
worse than buy this one! 



Scoop 

sentient software 

£2,99 

This adventure, like the previous 
one, is unusual in its seUin^ and 
aim. You are an intrepid news- 
paper reporter and must search 
the streets for the front page 
news which will distinguish you 
from the other hacks Fail in your 
task and youLt be firedi 

The game tegins with the 
piercing sound of your morning 
alarm. Sound features quite 
often in the game with the 
sounds of lifts and car engines, 
not forgetting the teJephone 
which rings, providing you with 
3 message which moves you 
forward in the game. Yoti 
awake, nght at the start, to he 
faced by a morning domestic 
routine which becomes your 
first major task - you must get 



caressed and head off to work. 
fhkS IS a lot more complicated 
ijnd confusing than you may 
Think even the simplest tasks 
are difficult to achieve first time 
round. Everything mu$t be done 
tn a particular order. 

When you eventually find the 
newspaper office, and this could 
take a while < the newspaper 
boss Wifl give you a story to in- 
vestigate and from there you're 
nn you? owr-i'- Do you hdu^ th^ 
in tuition wNch will Take you to 
the top of your profession? 

This is a very interesting 
adventure, Wkih fairly good loca- 
tion descriptions iind often in 
volved t^sks which are difficult 
to complete. Like Lomt&ft 
Ad\/&nttjre Scoop is a very good 
example of a Quilled game at it's 
best. 

The Amulet 
Sentient software 
£2.99 

This one also comes from Sen 
lient Software, but unfortunate^ 
ly it does not aspire to the novel 
ty of the previous game. 
Whereas Scoop was an inspired 
and novel game. The Amufet 
repeats the tired and worn fan- 
tasy theme of the quest. 

The sample aim is to find the 
seven shafds of the shattered 
Amulet, which are scattered 
through time, Trying to retneve 
the segments entails traveliiftg 
through time and space U!^irt9 
the magical power of the 
AmuVet. You start out with a 
section of the broken Amulet, 
which when njbbed enables yoy 
to travel in lime, in search of the 
other pieces, Each 'Time Zone' 
consists of several very simitar 
locations, all with very bland 
location descriptions. Objects 
are sparse, so it is easy to find 
each section of the a n>g let with 
very few rttagor obstacles to be 
overcome. 

Some of the locations insist 
on playmg lengthy tunes after 
each input which are simply ir- 
ritating and slow down play, 
particularly the ^one featuring 
the 'Frenchman' (who insists on 
killing you if you're not carefuU. 

T^e Amulet is a rather 
c1ich6d, and nondescript adven- 
ture, with lacklustre location 
descriptions, devoid of at- 
mosphere and lacking colour. 

London Advemure. frtd^ysoft 
UnnF, TfwMii/tmgs, StiHionfid, 
Sf^wbrtdgci'woffh^ Herts. 

Scoop and TheAmuteL Sentient 
Sofiware, B/^nch Ho^jse, 18 
Branch Rd^ Affutey^ tee^/^ 
LSt2 3A0. 
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Dalev TKompson's 

Supertest 

Ocean 

£6.95 

The verv tille of this one is 
enough lo send the most mbusi 
of joysticks on strike end make 
the keytoafd tremble in (ear ^ 
YePi its another lefTAighi-as- 
fast-ss you can test ol finger or 
wrist siaminal 

I mtj$t admit that I dpd not like 
this type of game at first bu^ 
rhen it grew on me until now lam 
hooked. The success of a game 
of this nature depends on the 
quality and reatism of the 
graphics , no-one is going to 
work up a sweat over moving an 
indistinct blob around, so how 
have Ocean done? Well Tm sure 
owners of DT's Decathlon 
would have no doubts, the 
graphiics are just as good if not 
better then before and Ocean 
should h^v€ another welt 
deserved hit on their hands. 

Ewen though all the games 
have only left /right and 
sometrmes fire as controls there 
ts enough variation and judge 



DIVING. 3 
for somer- 

sleer L/R 



ment required to prevenT them 
from becoming lediou^. A bne* 
run down and description of the 
evenis on side orw is: 

PtSTOL SHOOTING, move cur 

sor around the screen to random 

target and fire at centre. 

CVCLING. LM as fast as possi^ 

ble, 

SPRING BOARD 

bounces and L/R 

sautis^ 

GIANT SLALOM. 

through ihe ffeags as they scroll 

up the screen toward you. 

ROWiNG. L/R 3S last as you 

can. 

PENAIIIES. L/R for speed, line 

up on football, f tre to shoot, 

SKI JUMP, L/R for speed, fire to 

jump and land. 

TUG O'WAR. L/R for power. 

Each one needs slightly dif 
terent techniques to succeed 
arxJ I personally enjoyed the 
shooting and ski jump whilst the 
tug Q'war and diving gave me a 
lot of frustration. 

GRAPHICS # # * # * 

AODICTIVENESS # # * * 
OVERALL # # # * * 



Fighting Warrior 
Melbourne House 

£7.95 

There has been a spate of 
fighting programs lately, not the 
least being MH's WAY OF THE 
EXPLODING FIST, but now they 
have combined the pure combat 
game with the adventure quest 
type 10 produce this game. 

In Fighting Warrior your task 
is to rescue the princess from a 
setec I iori of 'vicious 'enemies - 
must be a combination of thick 
and gluey and brutal. 

Joking at the expense of the 
spelling in MH's press release 
aside^ there is nothing gluey 
about the beautff ully drawn 3nd 
aniffiated characters in this pro- 
gram, they a)l act and react very 
quickly indeed. Your character 
has to waik along as the 
background scrolls behind him 
and every few feet it seems en- 
counters another adversary. 
Fighting is done by sword and by 



using the four direction and the 
fire button, joystick or keyboard 
you can back off , move forward, 
^^mp, duck, or strike a^t the up^ 
per. mid or lower regions of your 
opponent. Each of you has a 
graphic representation of your 
strength and stamina, once it is 
all gone ~ RiP. 

Added to this there are ob- 
jects which you have to pu^^le 
out how to use and a frequent 
arrow attack which you must 
duck under qr ^ump over, even in 
the middle of an encounter. 

I found that the response was 
a litUe slow ar^d it takes some 
getting used to before accurate 
timing of hlows and dodges can 
be made. 4t isaisoa very difficuit 
game to play as you are under 
almost constant attack from the 
very start. Even though 1 did not 
get very far into the gameplay, 
the superb graphics and adven- 
tute style concept ensure that I 
will go back to this one time and 
again Melbourne House yet 
again bring a touch o< class lo 
computer gaming, 

GRAPMICS -It * * # # 

ADDICT IVENESS 

^ ^ ^ ^ ^ 

OVERALL # # # * * 
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That's The Spirit 
The Edge 
£7.95 

Hello, I thou gilt, a clon€ of 
GKostbusters? But no. although 
iKe Theme of ghosiiy beings is 
the same, in reaUty I here is reall y 
no similafitv- The game comes 
complete: with the Edge's usual 
type of unhelpful and mildly 
humorogi^ mstruclions on the 
reverse of which is an overlay 
tor the old type SpeciFums 
which shows which keys per- 
form which operations. 

There are 28 ac lions which 
you can perform and mosi of 
Ihese are fairly d^ar. Take, 
Drop, Enter etc &ut how and 
when louse thern aro lef i for you 
to dtecover. It is with games Jike 
Ihese that I wish the company 
would send us poor reviewers a 
him sheet, I tried and I tried, but 
no mailer whsi I did I only suc- 
ceeded in bcHng driven insane - 
the game's end condition - in a 
few moves. 

The screeii is a wetl 
presented two di:mensionat 
representation of New Vofk. and 
your character moves around 
meeting with various prot^Jems 
and objects of which the 
greatest are the ghosts. Not 
stale ol The art graphics taui very 
good nonetheless. Animatton is 
smooth although a little on the 
sbw side, and there are some 
nice touches of *iumour hry ihe 
swear' key). 

T h i-s IS a ga me f or the cerehra ( 
arcade player and as such is 
quite difficult, personally I found 
it a trifle too difficult to get into 
and so do not feel particularly in- 
spired to play it again. 





Montv^ On The Run 
Gremlin Graphics 

£8,95 

Anoiher in the Monty Mole 
series. In this game he has to 
escape by travelling through 
many devious and delightful 
screens of pure frustration. It 
seems too simple to describe it 
as another platform game, but it 
is. Added to The usual problem 
of carefully limed jumps is the 
sneaky device of having to 
choose and take withyou five 
items of equipment from a 
selection of 21 objects before 
you begin an attempt. Get one 
wrong and you find yourself 
stuck and unable lo get any fur- 
ther. 

The screens are welf design- 
ed to provide just the right level 
of difficulty, the animation is 
good - I loved Monty's somer- 
sauliing jumps — and key 
response is very good. 

My only moan is that collision 
deiectjon seems to be by at- 
tributes and this often gives the 
impression iha! you have avoid- 
ed some malignani sprke only to 
fiind Monty e^cpiring in hont of 
you. With 43 screens this 
should keep his fans happy and 
probabiy gain him a few new 
ones. One of the better pro 
grams of this type. 



Bounty Bob strikes 

Back 

US cold 

E7.95 

r m afraid we Wily got a review 
copy of this game and the aim 
and action was not clearly 
stated, although they claim it 
compares favourably with the 
C64 version. 

it IS a platform game m which 
11 appears that you have tocol- 
lect various objects within a 
time limit, each time you get an 
object the nasties change from 
yellow to green lor a short time 
and can be eaten .killed by your 
character. 

l_oads of screens, most of 
which are weil designed and pre- 
sent a challenge, some have a 
ntce 30 |>erspective effect. 

I must admit If ound the game 
to be a little inconsistent in that I 
could clear some screens with 
ease and others were a real 
headache p they did not seem to 
progress logically. Graphics and 
animation were very good. BB's 
demise is quite interesting, and 
the high score hall of fame 
routine is almost vuorih playing 
on its own. 

ColourfuL enjoyable, I just 
wish t knew what I was suppos- 
ed to be doing. 



Macadam Bumper 

PSS 

£6.95 

It is hard to simulate the old pin 
table, bumpers, bu/^rers, 
hieepers, nydges and all the 
paraphenalia of the arcade on a 
home computer. I love pmball 
tables and have awaited a good 
compy ier version for some Time. 

This one is as ciose as I think 
it is possible to get p all the usual 
features are implemented and 
you can almost feel the balls 
bouncing around, giving them 
just that gentle nudge at the 
right lime. Not only is the 
standard program very playable 
but there is also the option to 
design your own pinball table 
layout and play it. Tiiis rs a sam- 
ple matter although to get the 
best results a little planning is re- 
quired at first. The screen is split 
into two, vertically p and the 
playing area is on the left while a 
typical pinball picture is on the 
right. This also shows scores 
and players turns etc^ In design 
mode this picture is replaced by 
the graphic componenis of the 
table and they are selected and 
placed on the playing area as re- 
quired. 

Once designed and com^ 
pie ted you can save your work 
to tape, you can even send it to 
PSS as an entry to their competi- 
tion and win your very own real 
pinball machine Not bad As a 
pinball program it is very 
playable, and with the option of 
making your own designs the 
life of this program is extended 
greatly . Get bored, design a new 
game. 

I must admit I enjoyed the 
fact that I didn't keep losing a 
game when an overenthusi^stio 
nudge would usually produce a 
'tilt' message, this feature does 
not seem to have been included. 
However I keep getting the an 
noying feeling that I've cheated 
in some way. . 







GRAPHICS * * # * 
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The Rats 

Hodder and 

Stoughton 

£7.95 

An inter^^sting program which 
combines &tf3tegv and a dv en- 
lure by the use of muHiple 
choice inpul. The game is ba^ed 
on the James Herbert novel and 
it does help if you have read this 
book, however it is not essential 
4nd the game can be enjoyed on 
its own merits. 

Your prime task is to deploy 
Vour forces around London \o 
con lain arid defeai rhe rais. This 
is done by movmg a cursof 
aroufid a map of the city and 
viewing appropfiate sections. 
Once a section has been 
chosen, information on the 
number of men and their equip- 
ment b displayed. Vou can then 
modffy this. 

Every now and then th^ 
game changes into adventure 
mode where one of your 
characters, ell ha r one of the 
main four or one of the many 
supporting characters, is f^ced 
with a meeting with the 
revolting rcxlents. In this mode 
the teMi input is built up word by 
word from a bank of options. 

Graphics are used to good ef 
feet, when you make a fatal 
mistake the rat leaps through 
the text. The whole thing is quite 
an ur^ usual concept and I en^ 
joyed it greatfy. however the 
vivid descriptions are quite gory 
and not for the squeamish. It will 
take C}uite a bit of playing to 
master this game, especially as 
the secondary characters load in 
a random fashion making plenty 
of game play variation. 

This fatter feature is not 
clearly explained and caused a 
couple of aborted loadings as I 
thought the program h^ad crash- 
ed. If a block is not loading then 
leave it. it is probably pimply not 
required for that variation of the 
game. 

GRAPHICS * * * # 

ADOfCTlVENESS * * * * 
OVERALL # ♦ * * * 



Marsport 
Gargoyle Games 

£9.95 

Gargoyle Games have now for- 
saken Celtic mythology and 
ventured into space for their 
latest game. However, 
Marsport does retijin the style 
of the earlier Tir Na Mog and Dun 
Darch, in that Ihe game puts you 
in control of a large animated 
figure (named John Marsh) who 
moves around a targe playing 
area, has to solve various 
puzztes and deal with many 
creatures m order to complete 
his task. 

In this instance^ that task is to 
save the Earth irom conquest by 
an afien race. You must control 
John Marsh as he finds his way 
through a targe 3nd complex 
space station, in order to reach a 
force field generator that will 
help to defend the Earth. 

The basic style of animation 
is much the same as Gargoyle's 
earlier games ^ but this time the 
movement of the main 
character b even smoother than 
before. The background 
graphics — depicting the cor 
rrdors, lifts, and various en^ 
trances in the space station — 



are more complicated than 
those of Darach/Nog and scroll 
siightly less smoothly as a 
result, but even so the overa I i ef- 
fect is excelient. 

The mechanics of the game 
have also been enhanced, and 
Marsport is more complex than 
its {predecessors in some ways, 
because you now have 3 greater 
abitity to manipuiate objecisand 
engage in combat than before, 
although trading thrs off against 
the memory available has meani 
that there seem to he fewer in- 
dependeni characters to deal 
with, Mind you. that's not a 
criticism as I think 1 prefer the 
Slightly greater emphasiiis that 
this puts on the action elements 
of the same. DunOarachwasan 
ex iremciy engrossing game, but 
couldn't equal the surprise that 
Maf spon will give y ou w hen you 
walk straight into the head bad- 
dy. 

Marsport is the First in a pian 
ned trilogy of giimes^ and if this 
game is anything to go by 111 be 
looking forward to the rest of the 
trilogy. 

GRAPHICS # * # # # 

ADDICTIVENESS 

* * * # # 
OVEFIALL # * * # * 



The Seidabb are back! Hew son 
Consuhants have resurrected 
their old arch- nasties for their 
latest game, but this time 
around the author, Steve Turner 
has used the same sort of pro^ 
gramming techniques that 
worked sowellin his two Avalon 
games. 

Ast roc lone has a number of 
similarities to Marsport, in thai 
Hew son have taken a formula 
that worked well in mythological 
seitirtgs and turned it^ to a 
science fiction setting. Taking 
the part of e crack Astroclone 
warrior, y ou must gain control of 
the Seidabb bases in order to 
deactivate the Stargaies thai 
they used to reach Earth. 

The graphic layout of the 
game is of course similar to that 
of the Avalon games, but this 
time you have more than one 
stage to the giame. You can 
either move around the bases jor 
Technibo as they are called) in 
search of the Graviton devices 
you w ill need^ Or you ca n 1 a ke Of f 
in your fighter and head off to 
combat the Seidabb cruisers. 
These two parts of the game 
provide a nice batance; the ac- 
tion in the bases is of the pro- 
blem solving arcade-adventure 
style, whilst'the space combat is 
a fun piece of shoot'*em up ac- 
tion. 

Astroclone is quite complix 
(the reviewers' notes that 
Hewsons sent out with the 
game make quite a fat folder L 
and though I enjoyed it I'm not 
Sure if it will appeal to everyone. 
Like Avalon and Oragontorc the 
problem solving can slow (he 
game down quite a iot in places, 
and despite the combat se- 
quervces the game may not ap- 
peal to the shoot-'emup 
brigades. 



GRAPHICS 

ADDICTIVENESS 

OVERALL 
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Sparkler's Special 
Creative sparks 

£7.95 



Cfeativo sparks havoioined ihe 
compilation brigade and bmped 
togeiher four of their old titles as 
a sofT of software Christmas 
Slocking. 

The four til Ees, which are held 
in a two cassette package, are; 
Ore Anack, Stage Coachp fliver 
Rescue and To^Arer of Evit. 
They're alt quite old titles, and 
none of them were really state- 
of -the art even when they were 
new. Ore Attack is probably the 
most addictive of the gaities, in 
which yoii control a little knighl 
who is at the top of a castle wall 
and being besieged by hordes of 
Ores. The Ores have got little 
Wilers With which ^hey attempt 
10 scale the walls, and you my St 
lend ihem off with rocks, sword 
and burning oil. The screens 
■aren't very vafied, but it i$ one of 
Shose simple games I hat can 
become quite frantic as the skUl 
levels get harder. 

Tower of Evil was a fore- 
funner to A tic A lac in which you 
have to guide your character 
through ib^ rooms of a lower. 
coHeciing treasure ^nd keys to 
ether rooms. It^s mildly en- 
)0y^ble, but unsophisticated 
compared to more recent 
garnes. 

Stage Coach seems to be 
unplayiible, since, try as I might. 
I couldn't ge! my cowboy figure 
10 lump successfully from his 
horse onto the stage coach in 
order to try and collect the 
passengers doited along the 
route. 

River Rescue is a very simple 
game which allows you to guide 
a speedboat atong a river as you 
attempt to collect passengers 
and avoid the alligators and ^ogs 
bobbing about in the water. The 
scrolling river doesn't have 
much variation in detail, and i! 
gets to be a bit of a strain on the 
eyes after a while 

Ali in ailp though i'm not par- 
ticularly impressed with any of 
the games, they do seem the 
sort of thing ihai might appeal to 
yOLrnger children who aren't yet 
up to games as complex as 
Marsport. so the Sparklers' 
Special might make a 
roasonable present for 
youngsters arourd the age of 
ten. 




GRAPHICS 

ADDICTIVENESS 

OVERALL 



* * # 

# # # 



The Secret Diary of 
Adrian Mole 
Mosaic 

£9.95 

This is a bit of a disappointment 
Im afraid, despite being pro 
grart^med by Level 9 . The trou 
ble is tf^t there's not really 
much of a game here. The pro- 
gram boasts some 20 K of te^t, 
but most oi it seems to have 
been lifted straight out q1 ihe 
Adrian Mole cfiaries and is 
presented onscreen just as rf 
you were reading the books 
themselves. There is very little 
opportunity TO become actively 
involved in the game, and, as far 
as I can teU, nothing of Ihe sort 
of problem solving that h the 
essence of most adveniures. 

User participation takes the 
form of making decisions tof 
Adrian in his attempts to 
become as popular as he can. 
The trouble is that this decision 
maktng process is very limited; 
you are pres^en ted with three op 
tions {along the lines of 'Shall 1 
read this poem to Nsge I Pandora 
■the teacher?') and you simply 
press keys 1 3 as appropriate. 
There is no oppon unity for any 
independent actions or direct 
text entry, and you can only sit 
there reading great chunks of 
text while you wait for the pro- 
gram to ask you to press a but- 
ton. 

Admittedly, the text is very 
amusing in places, but if all you 
want is to read the dieries, then 
why not go out and buy the 
books^ Buying both the Adrian 
Mole books would still cost less 
than this program, they won"! 
give you a stiff neck from staring 
at the computer screen and 
they're funnier as welt. 

GRAPHICS * * * 

ADDICTIVENESS # » 

OVERALL # # 



Hacker 

Activision 

E7,99 

How do you review a game like 
this without spoiling it lor any 
potential buyers? The whole 
point about Hacker is that it 
simulates the experience of 
breaking into a large corpora- 
tion's mainframe nd becoming 
involved in its operations. 
However, just as you would e^ 
perience this in reality, there are 
no instructions to help you 
determine what is happening or 
w hat you are supposed to be do 
ing. In other words, you stumble 
in 'blind'. 

Consequently, there's not 
much I can say at>out the game 
without givtng it all away. This 
isnt a game where you simply 
heve a task to so^ve ~ well^ yes 
you do actually, but first of all 
you have to figure out what that 
task tfi. What I can say about 
Hacker is thai it will take you ail 
over the wor^d and involves a 
search for various pieces of in- 
lotmation. 

Hacker begins with a simple 
blue screen, blank except for the 
words: Log On Please, and 
from here On it' s up to you . if y ou 
succeed in logging on you ll get 
into the mainframe and have a to 
sort out the information that is 
presented to you. 

This is not a game that's Iske- 
ly to appeal to arcade addicts, 
but for adventure fans and peo- 
ple who ^ike to get iheif teeth in 
to a good, infuriating puzzle it's 
probably the best thing to come 
aiong since Level 3 adventures. 
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Haltev*s comet 
Anima 

£8.95 

With Halley s Comet jusi around 
the gafactic corner there seem to 
be a number of c^met related 
programs popping up a* I he mo- 
ment. This one from Anima 
Scientific Computing actually 
consists of two programs, a 
Planetarium which gives & view 
of the sky and the progress of 
the comet dunng both night and 
day, and an 'Orrery' which is a 
modef of the solar system and 
the comet's path through ir. 

The Orrery initialfy gives a 
view of the sun and plots the or- 
bits of the inner planets around 
it. Then, using the cursor keys 
you can rotate thi^s view aliow- 
ing you 10 observe the solar 
system from any angle, which 
creates quite a fascinating ef- 
fect. You can also use the 'V 
and 'Z' keys to enlarge or shrink 
the view to include the orbits of 
the outer planets as well 

The Planetarium is less in- 
teresing visually, but perhaps 
more useful since by showing 
you the path of the comet m the 
sky it will allow you to trace the 
comet (and the other planets in 
the sky) when it does arrive. 
There are options here to take in- 
to account atmospheric effects 
and to see below the horizon, 
and, as with the Orrery, to rotate 
The view so That you are looking 
at the sky from different direc- 
tions 

Both programs have options 
which atlow you to m^nipul^te 
the time scale - either lo travel 
backwards and forwards in time 
to other appearances of the 
comet, or to speed up>^low 
down the passage of the comet 
as shown on the screen. 

Obviously an astronomy pro- 
gram like this will appeal only to 
a small specialist audience, but it 
does seem to achieve its aims 
quite welL It's a little expensive, 
but afteralK Halley 's Comet only 
turns up every seventy years or 
so, if you're interested why not 
contact Anima at: 33 Lilac 
Walk, Tyne and Wear NE31 2LT 
(0632 832825). 
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The Sound Of 

Music 

John Ainslo presents Interface I owners 

with some new sound commands for 

controlling a Programmable sound 

Generator. 



The Spectrum ps a poor reiaticu 
when it EoiTi&$ to making music 
or even Simple noises !o 
enhance games, as it only has a 
very simple single chanrtei BEEP 
command and no nois^ 
generator, IhoLtgh by machme 
code techniques it can be made 
10 cream noF^e, 

The Programmable Sounf 
Generators iPSGsJ, AY 3 89 1 
and AY 3-8912, by contfast, 
offer three tone channels and 
Of>e noise generatof. which can 
be mixed wnti any of Ihe three 
tone channeis but thuso loo suF- 
f ef f torn one set lous dra w ba ck in 
that programming of the PSG is 
long, tedious ar\d difficult as it 
requires a minimum of six OUT 
commands in basic to make 
ev^n the simplest tone emanate 
from the loudspeaker. 

A variety of sounds which 
can be incorporated into games 
to improve them and make them 
more rea^stic can be produced 
by the PSG. The sounds can 
range from a simple tone to com- 
plejK mixtufes of three channels, 
with or without noise, which are 
completely under software con- 
trol- The PSG also has the ability 
to continue making its sound 
while the microprocessor per- 
forms other tasks and, unlike the 
Spectrum's bleeper, can also 
Qenerate cbords- 

Fig. 1 shows the block 
diagram of the 891 2 which dif- 
fers slightly from the 8910 in 
that it has one In Out port where 
the 8910 has two There are 
three independent tone 
generators and a noise 
generator which can be mixed 
with a tone or tones, or ii can be 
outf^ut on its own. The 
amplitude of tor>e channel can 
be set independently to any one 
of fifteen values > The envelope 
generator amplitude modulates 
the outputs and can be set for 
fast or stow decay or attack, 
repeat or single shot. 



These two devices were m 
tertded for use with CPU's 
which k^se a shared address and 
data bus, but can be interfaced 
with the Spectrum quite 
easily. Register selection and 
data transfers are both done via 
the data lines and the device is 
set up to receive either by the 
state of two control iine^ 60IR 
and BC 1 . All that is required is to 
select a register by setting both 
control lines high and then sen- 
ding the data to that register 
with 6D1R remaining high, The 
decoding is greatly simplified on 
the Spectrum by using the lORO 
signal together with the required 
PORT ADDRESS. Thus OUT 
221 ,X will prepare the PSG for 
data transfer to register X and 
OUT 223,Y will transfer data Y 
10 that register. The WR. lORQ. 
A6 and A1 are decoded to give 
BDIRand BC1. IN 221 can be 
used to read the contents of the 
last register pointed to by an 
OUT instruction. 

With the advent of Interface 
1 this can atl be chariged as the 
user is no longer confined to us- 
ing IN and OUT commands and 
complete control of the PSG can 
now be achieved in EXTENDED 
BASIC. 



This article outlines the two 
phases of the project. Firstly the 
method of creating routines to 
eniarge the normal basic is 
descfibed in detail as the princi- 
ple can be used to create any 
command required. Secondly, a 
descfiptton with examples, on 
how to use the newly created 
commands to try to maximise 
their usefutnesa. 

The New 
commancis 

Three new commands have 
been created to aUow the pro 
gramming of the PSG which wiH 
be syntax checked on entry and 
run like the normal commands in 
that their use win l^e transparent 
to the user, though the means of 
achieving this iis entirely dif- 
ferent. The three new com- 
mands are: 

* SOUND 

*tVIUSIC 

#PLA¥ 

but there is no limit to the 
number of new commands that 
can be added by the same 
method. 



The new commands are 
machine code routines stored m 
RAM and the code, once loaded, 
can be initialised with one RAND 
USR call, which wilt point ihe er- 
ror vector to the new routine and 
programming can them begin. 

Extended 
Interpreter 

When a BASIC line is entered, 
the old ROM checks it for syntax 
errors. If this test feits, further 
checks are done by the Interface 
1 ROM which now checks the 
line for Interface 1 commands 
such as 'MOVE'h which gave an 
error message in the unexpand- 
ed system but will now be ac- 
cepted If these synta>< checks 
also fail, the processor lumps to 
the error handling routine at ERR 
6 vm the address vector created 
With the new system variables 
at 232735 and 23736 These 
addresses normally po^nt to 
01 FOH but can be redirected to 
the new routines where further 
chocks can be performed, end 
then returned to OlFOh if re- 
quired, thus allowing the addi 
tion of new commands. 

The extended interpreter first 
check St he line for ' ^ ' followed 
by a letter It is necessary to use 
a symbol to slop the entry of a 
normal Command word, though 
they can be used, as anything 
which fails the normal syntax 
checks can have further tests 
done. For example PRINT * 
could be used as a new com- 
mand vvith the extended inter- 
preter checking for token 245 
andihen " *'. 

As there are only three com- 
mands each with a different in- 
itial letter, only a simple test on 
Ihe initial letter is being used.^ If 
any of the checks fail, then a 
syntax error is given, otherwise 
control passes to the routine tor 
that command. The interpreter 
then checks the rest of the line 
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for the required iniesers or 
variables an^ separators. If all is 
■i^elL th^n the fOutine wiK be ex 
ited and allow entrv Q^ the line m- 
IQ I he program. The sypMait usecl 
foF the command requires a 
space between the er^d of the 
command word arid the iirsi m 
ieger or v^nabfe^ but ihe symiix 
checker will accept capital or 
^mall letters in the comiTiand 
word which allows any printout 
of the program to look Ifke 
original Spectrum commands, 
except that they arfj preceded 
by ^ ■ * \ 



Software Notes 

When the SHADOW ROM is 
paijed \n, routines in the BASIC 
ROM can b^ called up using RST 
1 OH followed by the address of 
ihe routine required. In syntax 
time EX PIT IS used to process 
numeric expres^iorks and 
STEND is called to mark the end 
of the statement. Progress is 
made down the line being 
checked by use of GETCH to 
f^nd the ^ * ' anti NXTCH to ad- 
vance past it, ERH6 poinis to the 
onyinal address m the BASIC 
ROM wh^ch was miercept&d to 
enable the new routine. CHADD 
I.S used to read the next 
character including spaces. Dur- 
ing runtime EXPT1 puts the in- 
tegers on the ca^cu^atof stack 
Irom where they ae reineved by 
F1NT1 and put into the 
Accumulator in ihe case o( 8 bit 
iniegfirs, and retrieved by PINT 2 
and put in the BC register paif in 
I he case of 1 6 bit integers. This 
is a programmintj choice whfch 
has to be made depending on 
the size of the integers involved 
and is not done by the operating 
system. The runtime exit is 
made by n jump to END 1 . 



The New 
Commands 

The con'mjiuis may at first 
sight apptjjr lo duphcate each 
Qlh^T but that 15 not the ^d$e. 
artd there i% & specific purpose to 
each. 

*PLAY enables the required 
chi^nnets^nd defines the type of 
sound. 

* MUSIC will give a tone frorri 
the musical scale. 

* SOUND will give a tone or 
noise of 3 given pitch. 

*PLAY 

Format: tone chamne). noise 
channel, envelope shape, 
envelope period. 

tone channel 7 
nQi^e channel 0-7 
envelope 0-7 
duf anon 0-32767 

This command does not actually 
produce any sounds but is used 
to enable the designated tone 
and noise channels selected by 

* MUSIC or * SOUND, It 
does, however, select the 
envelope shape and period 
which are common to all cJian 
nels. There are three tone Chan- 
ne\^ cind three noise channel*; 
through which noise ^s output 
from the single noise generatOf - 
The effect of combining the 
channels is beyond a simple 
description and onty experimen 
lotion can bring out the full 
capabilities of the generator. 
TONE CHANNEL selects either 
no channets at all or any com- 
bination of the three where the 
binary bits of the number in 
dicate the channels required 
The NOISE CHANNEL selection 
IS done in a similar manner to the 
tone channel selection. The 
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0018h 


Gets character from basic ir^to A, 


f^XTCH 


0030h 


Cets next character tgnoring spaces. 


CHADD 


0074h 


Reads next character. 


ERR6 


OlFOh 


Normal erf or handlirtg address. 


STEND 


0BB7h 


Svntax exit routine, 


mo] 


OBCih 


Run-time exit routine. 


EXPTl 


1C82h 


Svntd^t checi^ for numerics - puts it 
on slack if alnyht. 


FINT1 


ie94h 


Puts sHT^gle byte integer Irom Slack in 

A. 

Puts two byie integer from shack in 


F[NT2 


TEBSh 






BC, 


STAKA 


2D28h 


Puts A on stack. 


STORE 


&BFOh 


Eight bvtP temporary store. 
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ENVELOPE SHAPES 



ENVELOPE shape «s -.r ^ ^ d 
with reference to fig 2 jisd 
takes control of the output 
volume whan the volume 
parameter on that channel is 
zero. If 2 or 8 is selected then an 
envelope of a hxed length is 
given. Any other choice will 
select a coniinuous s^und but 
each has a different shape and 
witl Therefore give the sound a 
different iimbre, The DURA 
TION of the Envelope Period is e 
value between > 65335- 

Although the PSG could 
never be classed ss a syn^ 
thesiser the ability to modiiy the 
output waveform does allow 
different sounds to be produc^ 
ed. A sharp attack or rise time 
produces a percussion type 
sound and if followed by a rapid 
decay will give a sound like a 
snare drum. As the attack and 
decay are lengtheried a mare 
mellow sound will he produced. 
For envelope Type 2, a period of 
afound 1000 will give a sharp 
banjo effect and using envelope 
5 W4th a short pertod of around 
20 will give a machine like ef- 
fect. 

The duration of the note is no 



longer de^mud and will cont^nutj 
to sound until either the pitch is 
cKanged or it is turned off using 
#PLAY 0,0,0.0 which will 
reset all the registers to zero ex 
cept register 7 which i$ ^t to 
2SS. 

1 G REM p^ay demonstration 

20 INPUT ^'envelope shape ";e 

25 INPUT 'duration" ;d 

30 * SOUND 1,200.0 

40 *PLAY 1,0. e,d 

50 PRINT AT 10.2; '"Press any 

key tore enter" 

5S PAUSE O 

60CLS 

70 GOTO 10 

« MUSIC 

Format: channel, octave, 
note, volume. 

channel 1 -3 
octave 0-6 
note 1 1 2 
volume 15 

This command is used to 
generate a musnical output of a 
lone set by OCTAVE and NOTE 
and output it through the 
designated CHANf^EL at the ► 
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Specified VOLUME- The com- 
mand is (airly QompIeK and, to 
make ful^l use pf its capabilities, 
^Kperiementation is required. 

There are four variables or in- 
tegers involved in ihe command 
with a comma separator bet- 
ween eacti The CHANNEL 
selection is pretty str^ightior 
ward, selecting the channel thai 
IS required. OCTAVE starts at 
two below middle C and in 
creases from there, (Middle C is 
taksn as 246.9 Hz). NOTE 
selects the required semi -tone 
within the chromatic scale and is 
the saine as the Spectrum's 
BEEP command. VOLUME 
ranges from to 15, the 
ampliuide o1 Ihe output tanges 
from 1 (very soft! to 15 (very 
loudK When the volume is set to 
Op cofifrol of th€ output is pass- 
ed to the envelope genera tor the 
parameters of which must be 
sei in an accompanying " PLAY 
* fVIUStC must be used with 
■ PLAY, which selects tfiectian- 
nels being used and the shape of 
the sound envelope. 

5 *PLAY 1,0.0.0 
10 FOR 0-0 TO 6 



20 FOR n- 1 TO 12 

30 * MUSIC Lo,n.5 

40 PAUSE 20 

60 NEXT n 

60 I^EXT 

70 *PLAY 0,0.0.0:REM turn 

chcinnels of 1 



«^50UIVD 
Formal: 
volume. 



chiannel, pitch, 



channel 1-6 
pitch 65335 
volumeO IS 

*S0UI^JD lacks the finesse ol 
*MUSC since its output is 
not arranged m semitones and it 
merely blasts out whatever 
values are input it tan be used 
to generate complex sounds as 
well as pure tones However; it 
does inckide a noise generator 
unlike ^ MUSIC which allow!^ 
the creation of sounds which are 
mofe useful as a background to 
games. CHANNEL valuer 13 
select a torie channel and values 
4-6 select which of the three 
channels the single noise 
generator will output through. 
PITCH is no more than a division 
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ta 3 i.*.i*- Pftjsr 4.1^ ^.i.f.tf **« 4 LfT v*v-l'ih h3rg^i^ 

h 1-S.b.V^to ^.1^.V W*l.tfF t LfT y-v»|-to trSnlta,-^' VmM i 

LfT i>WI, ■?* ^ ^* *»A# 

k ^,2.*.^> m^ 4-to ^^i-.e-^- wsjsif ^-t* ^^e.tr* 

1.9.C.v'to J,*.^,^ PflUSf 1 to f .?.d.W"to 2.4, d."^ WUTC ■ 
3.2.C.V* T.^.ef to i.^,r V to ?p4.#,v *fiuS£ A 

?,<-py.to |.4,e-v- H»r=^ t to i.9.d^V"to J.4.d v-to *,3.C.V^ Miff ■ 

1.9.^,^' to g.4,#,w Pw.i^ 1-to :?Ht,fe,r,ii^^ p«jgf « 

|,5,e.w-to ?.4.ir.^ w.w^ fi* 1.$.4.w>to a.f.d.M'to ^.S^t^w 
■p l-^^jfivto S.4.^.-u Pfti«F 1 

to i.S^jv.v^'to ^.«.t.v>K« ?-1i#<-W' ^Jff fto li'3pCi^'to Z^4>c<V' 
to I.5.4.W to i.i *i.w to 'I y.f.v »*U^ I'to t.a.#.^f'to ^H4.r.v 

to |.19^tf.v<to 2p4,d.-v^to ^.l.iT.v 14^1^ i 

to |.r-£ V ita t * ^ V PWjgr « to l.^.^.v^to S.4^t«v'to ^-l.t-v 

to 1,5 Crw** ?.* f 1^ PWiW * to 1,?.d-V-»M tr4^t,ni*m 3,a*C.tf^ 

In l.^.tivto 5.4-4. V PA|J4^ t 

t^ 3 if.^f M;(sr IK. i.4,i^,v.to 2.4.4.V' rausr 4 
in 1,3-^.^ to ?.* r,v to ?.t.|i,v *mjm t 

1^ i.Sc.v.to E.4,#.vto f.f^CiV' P«I»E ^ 

to Sri.*.!/ WjSf 4 

LET w«#-t to 1»." t.v &*.Wf i 

LET v^^<.i.to t 3.H.u.to t.I.to.-^-to ■g.nt.^. Ppusg ^ 
to l.J.^v/- M(»^ t ifT t'kVlV. *r' LET ii-|i LET y-v-J- CO TO 3*( 

111 1 .'3.C-'' to 2.4 •■H.-to ^,>.<!.sr- iA.6t ^'to ?-l>*.tf ■ ft*iS€ 1 
to ^l.fi.v*! *ftJ^ * to 1,4,#,v-to tH4.C-V' PPUISC i'to ^.5.fl-9 
to 1 4^ V to ^4,4-¥^ MIW t to 1.4.rfe.vtto 2.4.tf«.v- mj^ i 

to i^A.f.w-to 5.4.#.^j to 3.!,c.v'to ?Hi.t-w« Myse i 



to 

to 
to 
ill 

In 






fMSE 



to |,4^f,y^to J,4.f,!|fto f.|hC,V« 

TF l^-Vfl, "1'' TNEH fflEn.SI* 

P*r J?^ » 

to ?■].«, VI HtS4^ ^ib r.4.«^v'to 

to ].4rf.vito ?-4 d^w to ^.|,CiW' 

LfT *>V*%. *|i. IM feji ^^ 

pfly?€ i 

ff «tov4- •!■ IMfw urti-Hn 

to 3 l.t.^ P*|fl* *.to i.4.t..v Pfti«* 



PflUW 1 to 1 ,4.ft.v to t,4jf,v 
C» TC S» 



P^L>^ f to 1. 4,^1., V- to £«4.^.v 



WU9I 1 



]«^ 

399Q 

I lift 
tizi 
ll# 

]£» 

353e 

1f4ff 

im 

131* 
I32f 
13» 

)?W 

IMI 

14^ 
34|ft 

!43t 
E4«l 
S*» 
E4M 

ti^ 

L4W 
t43« 

[Tm 
m« 

lS3t 

i74i 

19?« 

tm$ 
tfsm 

l«4« 
i5» 
t«^ 

T€7e 

1?« 
i7ie 
iT» 

|T4fl 

37W 
-SMV 
S9!P 
l^« 
163? 
194« 
l^« 
|:^^ 

inv 
isie 

I99t 

?e4« 



to 1.3.1..^ to 7.S,f,y.to -i.l.f .-u. 

to 1,4.c.v't« J.J-r.v'to 1.5?.*.^' 

to 1,4 ti^^^to ?.3r*'.w to 1,?.^,v- 

to |,4.Ci^-to ?.l f.v# to I.5.M.W 

to l^ii<l.>v'to 5r7't V to %>^m^¥" 
to h4,f.t^-to ?,t.t^ to ^.?.4.ii- 
th Ir^pt.w'to 3!*l.?.v"to "^.Ip-^.y 
toi |»4-t>w'to ?.1.#.v to **.?.f v 
LET #>•- LPT f4«t ^ *# im 
to^fp^u. ^^.P^ f to I ^4.«.h^ e 
to 1,4^1.1^ to P.5 ^ V to ^.^-rH- 
to- |,4.|^.<i.«>to 7.4.'1.j in ^.T-.H.-u 



pmi<« t-to t.».t.v fmSl ft 
to-W i-to I.J.I^.w' fttMH t 
fffltjK fto |i4.d'iV' wwJSi II 
«y« 1-to 1.4.tfHii. P*US£ 1 
. P*i.inF fto 3*4.(1. y^ WUSE i 

■«.rt^ I to 1.4.-rp¥' KWK ft 
"flU^ft^ to U4.1.W. mOCft 
Pni^ 19 ^to 1d4^^i.v' P'Wl i 
f*^.^f * to l,4pP*v' P^JSC t 

LPf 4 4^ 

■IMF 1 

f 'ftifP i-to S.4.W PffJSE 

Pff.'^ It* «-i.?-i Ppi/Sf * 



ff.e.^ 



fl. 7.^>.9 P«,IW f:to ?.^*.w M<.rtf tf* «.».|.« mjW t'» 
to j.i.f.u P*JV « to "i.j.H.u PW.KF I -to t.iij w" HHJ^ t 
in H.fi.M in 7.'5,c'..M"to ?*.?.!. 1J' 9mm ftito li4.d^v. PfluSE f 
to l.4-».y to ?.l "b ..■ to 1 ^.f.-yi. Pil'.lfli 4 

to ^.t.r.v P*Lr?F I'to 5.f-#.v pp.iw t-to 3.4.t.i#ito 2r4iCrv mu?E t 
to l,4<r.M'to |.4~H.itf to 11.4 '^ ^ &#i€r , ti. 1.4.fft.v.to ^-4■4t-v 
*ii^^ 4 LFT t4A#< «*^ |i*1 O? *5>.* i|^ 

to t.J.^.v to ?,? f V to ?.?.f... «*5W 1 to ^3.#,v fn ^p2 *,^ PflMK 4 

to 3*-? c.v ii. ?.?.r V P*!^ * to I 3.trv H»UW fr 

Lpr v*^i to T 3 N^w-to f.^.#.w>to ^^^.K v pmm 1 to 1 $ 9 v PPy^ f 

tfT w-^t to 1.4.1^, V to »,4.t.w'to 1>.^ PpW iwisr 1 t# 5-8.* * «»JW t 



1 *.wto ?^.T.*.y t» 1 >.fl 



EK^IPf 






t« 1.1 (.V *Piwf i'to t 9.P P Pflii^ * 

^ii^F 1 to t 4.^ ^ PflM?C t 



?.((.«.» to ir4.t-'j P*U#f i 



to 1 .4.$.^ P^r^ 






fV to ?.4.rt.^, i^M $ 

l.ft.v B«c.Rl^ I to ! 4.f».v to^.tn^ptf NHHt 

-^■^ IPT #2-w^ M^ LET i9-^fflL «!* 

17 qiif flrtft 



J ,f |> n EK^IPf * tt ■;* S p. pi PB(^*8F t to 1.4.t 

tpf .0,9' •«.W * tf T.#.fl.ft to 1.4. r VI P^jjt + i^ I ^.-9 ^ 

7.|.e.t to •i.4,eif wfc^V •to I.J * V to f 3 '^ ^^ to 1 1 i> 
to 1,4 d.w Wt.iSf 4 to 1..t,^p^ fi*.J^ t^to t 4.C*' to 3.3.t.v 
MHjSf 4^to f.??c.^- ■aw I'i* ^.^».« w.^ • 

to 1.4.r^pv^lh ?i4pd,y-to 3 

LET ^Amh/tm. *** i_*T ifiiVA 
Lr i**V**_ -r- L" ■■■*'^? 

to 1.1 :.w ftfrrtf * 

LET jIpVBL *■*' L'T' J^^V* "?■ LFT jtoVflC ^B"- LEt pf^V^ 'r 

i# !.».*. 8 to 'i^.-*.^' P»f^ I to 1,? sft.w P^^ » tP ?.0.p.^ 

JF i1f«9 n^ LFT y^y-l r^ 1t1 Tlf 

to l-^-e.^f-to ^.i.#,v to ^.?.^.v- PWJ;^ f-to 3.t.«.vi ^IU9E t 
tP 4.|l,t.l^ «^.i^ *fl? T.f .^.p to -* Tr.-i^ ^Bf 4 
OUT H1.T. rtjrr ??^.7^. P*i'«3- 1 » 7 it.#.# 

IP i^ww. 'I' Ti«« in t^*t*L *i- 

to lifpf^v^to ?.?.d^v ip. 1 f.-r w= P^-gr q 

IP If.p.v to T.-^prm.^ to ^ r*PHf W^flf i to t.3,f.v to ^.^dp^ PfWE 1 

to 3.l-*.¥- P*J«r f to S,?.t.y to f.S r*Htf PPy^E 4 

to Ipf.^'.v'ifc * ?.tf.s^ to *.?r*.«. »«Lflf i- to t.l.P.w »r 4.t.»,i. PftjSI I 

to J.f.j.v to ?,T f.^ to 4. ?.>.#. ftlVi i 

■t 7.rP-« to t.*.*i.^ to 1 ■?.i.v^ milF i'*i f.f^4iV* P«.rff 1 

iK t ^4, r«, w >to f . 1 . 1 , V to ^. 1 I -v *A.ISC ft-to I .4. tf^w P(^.^ * 

fh t 4.f.w-to ^..?ii.v to 'i.^.-f.vi «(M9i i'to IpJ.t.y' ^m.*^ • 

tp 1 3.«-ir to ?.^.*.v to 3^^-c-j' PWL'31 4 

to i.S.l^i.w in J.T-rk.vto i,-|„^.v, ftrti.«Ft=to l.-i!,t-v 

to a.3.*-w **WF i to ^ l.t-v^ PfWP ft'to 1.3 I'ft'Vito ?.?p^,i^ P«JfC 1 

to t'3 «^w to 7,:^ t.vto ^p^.f.yi •ft.vff f 

to |,2pC^wJN ?.?^-c-^'ft■ 3-?.c-w4 P*J!!F i'to 

to |i4>w to f.l.f.'M to ^.'^^^'.v^ tAfUr t-iip 

to I 4.^.u in ?.1p*pWito ^/|.f.vr mL^I ftto 



l,4.c v' Pfti.i^ 1 
h4,f v P^^ ? 



WM?^ t'to 1,4,^.11 |Wl« ft 



to |p4.d.¥'to ? t^ V to ^-^ *. 
IF i?«'VflL •?■ ''wrx 'V* ^P IP^ 
to h4.'tf.vrto 7.t-b.vto !i^!+«.vi pa.p^ fl 

fa 3 .4.ei.vii-> ^.^.M^.N^ito i.,p.i,y. fmt^. 1 fn | , 4.rf.vi to £v^>^ V- ^» ~r . 
to 3it-fern^ PfliJ«|f «■** ^4.c^,wito ?,t.tHf,w P*^.*?f: i 
to s i4.d.tf to ?.3 ^-H- N«f*F * 

to 3 .i.ff.'w-to J.i.^.v *p ■» < »-v PflJjs^ ftito 1 .4,r.-j. W.f^f f 
1« 3.4,i.w*to 1!.i.h.^'to i.?,f.v P*'-?F f 1* 1.4.V -m Pfr.i^^ t 
to 3.4.l.w'to? *..M,^ to -», ?.?!.«. Mi^c^ ^ lib 1 4.i.v PfrfSE I 
r» ]..d.ft.v^to 7."*.ft.v = "to ^.7.9.^. Pfli.c'^ 1 i» i.i-# u- P*rtS g 
LET tpsr*?- to t.^.p.vto ?»!*.#4.-i^- P^J^ i 

Wfl" 3fr.7^ WT ??^ »^ •**T i^to 7,e^ft.ii ^mjs^ ji* 
cut ar7' ^."^ sj^^.wi t^r^ « 

to |,4-i.w.to ?.i.rp.v.Bi !i.?.f.v'«* Tpi-P.i tWFF ^ 
i» l.4,t^v to y.-l.i-^ to -* ^.#,v. PWIW i 
LfT .^*v-1 i« <.it.*.ft> to *,!*.'».«. Wtf^p 1 to S,:*.*.^^ mm * 

iP i,?>9.W Pfli,*F * ip P.^.f.W- B*a^ 4-il» f,?,d.Vlto Silnf-!^^ 

LET *TiiV*^. -r- ?^ TT* f%m 
to t-3^*^V'*p t.fl.i'-v'to ?i.i-^,v PPrtfT f -to i.s.tp.v' PPt^ f 

A» 1i3.i.i.piV^ t.?.rf.v-to ^.i.4.y> °A!J^ 4>to 1.4.tiv-to !.3.|,v P^J^ 1 

to ^.3 .*.Nr- P^.t*lf -.to « .4.f .^^ B«*^ 4. to 3,1 .l-.w. ft*!Hl§f i 

to 1,4,c..y P*i^.t « to -.4.* V ** ?.^.4.^.to r.!.t-w PfllJSf f 

to 1. 4.144, w P»4V . to ^.4.<.w-to ^.l.t'V to 3Tf>4 V P#j^ t 

to |.4pi M« p»?«^ * ** ? i.iii.v t* T ?.r»,v mt.m: 1 

to liSpC--^*' Pft]**! *^to i.*.fl.^-to ?.^.^.rf>«fc 3.?.tiM" PW^ ft 

to I ,4.t>v P^f^ 4ito I 4.e.k^'to ^.3.'ft.v-to 3'i.4i>ir' PMiM 4 

FP J^t^f.^- *W*^ 1 to ■» «.#i.v.to '.*.*.|lH PftMBf 4 

to 1.4,#.^.ii. ?.-! # y to ^i3.t V P«>? ft to t^4,^pv' PftMM ft 

toS^lrbiV- Pfl*F ^ tf. 1. J. c.i^-to ?.:*-#. V- P*J* 4'to?P?.t-v PRBT • 

4* 1.? 0.3 to t.j.o.^ BW^ 4 Eft 1.T,, .. Pfllj^ ^im n-t-"" PflU^ • 
to l.-?.»ii^4 »U*F 4. I FT ftol,*. *i(»i ^^FT r?*W. **"' Ll!T *9<V«L "fl' 

ti" 7ift.e..P= g!) TO isw 

LfT y«v*1 

to 3.l.4.v>-P^W4i IFT wu«i>^ 1i.!lif'V to tr4pfp#'^ f J.c^'^^ PAUK 4 

■Tff-irv I ,v l.'tMP ?T|*^- 
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SOUNDS 



HEX DISfiSSEMBLV OF 


tCOMMPrJOS 






F813 


B7 


05 


07 


94 


FBRC 


2C 


C2 F0 01 




















FBIC 


IE 


FE 


10 


30 


FBB0 


07 


20 00 07 


FfiCe 


01 


03 


FR 


FO 


Ffl8C 


01 


87 


21 27 


F820 


35 


fl7 


20 


02 


Fee4 


82 


IC CO B7 


Ffl04 


43 87 


5C 


C9 


FR90 


FR 


06 


00 4F 


Fe24 


C6 


10 


32 


Ft 


FBB3 


03 


07 99 IF 


FR98 


07 


18 


00 


FE 


Fft94 


09 


7E 


23 46 


FB28 


3B 


07 


99 


IE 


FBBC 


79 


32 Fl 5B 


FfieC 


2fl C2 


F0 


01 


FR98 


4F 


EO 


43 F3 


FB2C 


79 


32 


F3 5B 


FBC0 


78 


32 F3 58 


Fftie 


D7 20 


00 


CB 


FR9C 


38 


07 


94 IE 


FB30 


79 


32 


F3 38 


FBC4 


3E 


0B 32 F0 


FflU 


EF FE 6D Cft 


FRfl0 


FE 07 30 48 


FB34 


07 


94 


IE FE 


FBC8 


5B 


3C 32 P2 


FRie 


3F Ffl 


FE 


73 


FRfl4 


3C 


EO 


4B F4 


f^B38 


07 


30 


IB R7 


FBCC 


3B 


07 94 3E 


FfllC 


Cfi EF 


FR 


FE 


FRfiS 


58 


47 


3fl F3 


FB3C 


28 


18 


F3 


F3 


F6O0 


FE 


09 30 47 


Ffl20 


7d CR 


83 


FB 


FRRC 


50 


18 


07 CB 


FB40 


FE 


04 


30 


15 


F804 


R7 


28 02 C6 


Ffi24 


C3 


F0 


01 


Fl 


FflB8 


19 


CB 


B9 CB 


FB44 


C6 


07 


32 


F0 


FB08 


07 


32 F5 58 


FR28 


06 


8E 


06 


30 


FFIB4 


IF 


R7 


10 F7 


FB48 


5B 


Fl 


06 01 


F0OC 


3E 


00 32 F4 


Ffl2C 


56 


07 


05 


83 


Ffl68 


32 


F3 


5B 79 


FB4C 


87 


32 


F2 


58 


FBEe 


5B 


3E 07 32 


FR3e 


0S 


34 


05 


E9 


FRFC 


32 


F5 


5B D7 


FB50 


3C 


32 


F4 


f-e 


FBE4 


F6 


5B 07 94 


FR34 


04 


R2 


04 


60 


FRC0 


94 


IE 


FE 04 


Fe54 


18 


IB 


07 


F3 


FBEB 


IE 


FE 08 30 


Fnas 


04 


20 


04 


E6 


FftC4 


30 


26 


R7 28 


FS58 


24 


C6 


04 


32 


FBEC 


2E 


CF 27 ce 


FR3C 


03 


RE 


0? 


07 


FRC9 


23 


F5 


C6 07 


FB5C 


F0 


3B 


Fl 


3E 


FRF0 


27 CB 27 32 | 


FR40 


74 


89 


FE 


20 


FflCC 


32 


F0 


5B Fl 


Fees 


06 


32 


F2 


58 


FBF4 


F7 


38 07 94 


FR44 


28 


08 


FE 


3P 


FRO0 


06 


01 


87 32 


FB64 


32 F4 


3B 


3R 


FBF8 


IE 


FE 08 30 


Ffl48 


28 


04 


FE 


00 


Ffl04 


F2 


50 


3C 32 


FB69 


F3 


3B 


32 


F5 


FBFC 


IE 


21 F7 38 


Fa4C 


20 


Ft 


07 


82 


FR03 


F4 


3B 


06 03 


FB6C 


38 


FE 


20 


30 


FC00 


B6 


2F 32 F7 


FR5P 


IC 


FE 


2C 


C2 


FFlOC 


21 


F0 


58 7E 


FB70 


E3 


06 


03 


2) 


FC04 


5B 


FE FF 28 


Ffl54 


F0 


01 


07 


20 


FRE8 


D3 


00 


23 7E 


FB7^ 


F0 


58 


7E 


03 


FC08 


15 


06 04 21 


FRSe 


00 


D7 


82 


IC 


FRE4 


03 


OF 


23 10 


FB73 


00 


23 


7E 


03 


FC0C 


FO 


3B 7E 03 


FRSC 


FE 


2C 


C2 


F0 


FflE8 


F6 


C3 


CI 05 


F67C 


OF 


23 


10 


F6 


FC10 


00 


23 7E 03 


FflSe 


81 


D7 


20 


00 


FREC 


D7 


F9 24 07 


F680 


C3 


CI 


05 07 


FC14 


OF 


23 10 F6 


FR64 


07 


82 


IC 


FE 


FflF0 


74 


00 


FE 20 


FB84 


74 


00 


FE 


20 


FC18 


C3 


CI 0? 07 


FR68 


2C 


07 


20 


00 


FRF4 


28 


08 


FE 3R 


FB88 


28 


08 


FE 


3R 


FCIC 


F9 


24 RF 32 


FRSC 


D7 


62 


IC 


CO 


FflF8 


28 


84 


FE 00 


FB8C 


28 


04 


FE 


00 


FC20 


FO 


38 32 Fl 


FR75 


87 


05 


D7 


54 


FRFC 


20 


Fl 


07 82 


FB90 


20 


Fl 


07 


32 


FC24 


5P 


m 0E 21 


1 FR74 


IE 


FE 


10 


38 


F800 


IC 


FE 


2C C2 


F894 


IC 


FE 


2C 


C2 


FC28 


F0 


58 7F 03 


Ffl78 


73 


R7 


20 


02 


FB04 


F0 


01 


07 20 


F698 


F0 


01 


07 


20 


FC2C 


00 


34 23 7E 


Ffl7C 


C6 


10 


32 


Fl 


F808 


00 


07 82 IC 


FB9C 


00 


07 


82 


tc 


FC30 


03 


OF 10 F3 


FRee 


58 


07 


94 


IE 


F80C 


FE 


2C 


C2 F0 


FBR0 


FE 


2C 


C2 


F0 


FC34 


3E 


07 03 00 


FR84 


FE 


0D 


30 


64 


FBi0 


01 


07 20 00 


F8fl4 


01 


07 


20 


00 


FC38 


3E 


FF 03 OF 


FR88 


A7 


28 


61 


06 


FS14 


07 


82 


iC CO 


FBR0 


07 


82 


IC 


FE 


FC3C 


t3 CI 05 00 



o( the clock fiequencv A small 
numUef will probably have your 
dog iumping around as the 
sound IS ultrasoriic. VOLUME is 
the same as the other com- 
mands. 1 I quiet) to 1 5 (veiy 
loud) and to enable the 
envelope to control the ouipui. 
♦ SOUND must be cnablt-d 
with the appropndte selection m 
the *PLAY TO enable the 
selected channel and is turned 
off by* PLAY 0.0.0,0. 



lOflEM sound demo 

15 ♦PLAV 1.0.0,0 

20 FOR p - 1 TO 500 STEP 1 

30 * SOUND l.B *p.5 

40 PAUSE 10 

50 * SOUND 1.4 #p,S 

60 PAUSE 10 



65 * SOUND 1J2 *p.& 

67 PAUSE 10 

70 NEXT p 

80 * PLAY 0.0.0.0 



The Shape of 
Things To Come 



H ts not possible to tune a keyed 
instrumem to s diatonic scale 
e^^actly, and so the equal 
tempered scate was evolvedn an 
which every interval has the 
same frequency re Ho of 1 2 2 
(1„05946J - a complex oc- 
tave having a ratio of 2: 1 , betn-g 
effected in twelve notes 

The tones generated by the 
PSG are obtained by dividing the 
clock Irequency input by 1 6 and 



Then programmable divisions of 
this frequency by PITCH or pre 
^et divisions for NOTE and OC- 
TAVE. The PSG has a maximum 
clock frequency &f 2MHi and 
values as close to this as possi- 
ble are preferred. The table 
withm the program uses as its 
base the C two octaves lielow 
middle C - afrequency of 65H7 
wh?ch IS the base for aM calcula- 
tions and 15 OCTAVE 0. NOTE 1 . 
The comporkents Spec Hied m the 
circuit gave a frequency of ap- 
projumately 1 .86MHz. There is 
a f iKed division of 1 6 iriside the 
PSG and ihis resulting (requer^- 
cy of 1 16.25KHjf is the output 
when both course and lirie 
fegjisters of a channel are set to 
^ero. This frequency is divided 
by 1777iogive65H?,sot777 
IS the base value required for the 



table cofildifwd in the program. 
This base value can be altered to 
tune the PSG to a piano or other 
musical instrument and the 
other 1 1 values can be 
nalctilated by repeated division 
to obtain the other values and m- 
verted mto the program. 
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^ Tortoise Wise ^ 

Lines from a parent who gets left 
behind. By David Stewart. 




Oh Boy, is WJnTer really upon 
us? Is \l neafly Christmas 
already? Will our telly screens 
soon be termpling us !o p^rt with 
OMr hard earned cash m order to 
fly off to sun drenchud b&aches 
ai^d warm seas? Most of our 
fwnds are still haunted by the 
nightmare of the last Great 
Briiish Summer. We d been 
lempted this time lasi year and 
this summer we ^ook thu two 
bovs to whe^^e the skies were 
b^ue^ The $un shone evary day, 
TV programmes were hardly 
e^ar in English and they couldn't 
gal their busy little fingers on a 
keyboard or a joystick. 

There were or course the 
usual painful withdrziw^il symp- 



toms. Pale faces, vacant stares, 
twJtching trigger fingors, wak- 
ing us up in the middle of the 
night and pleading with us on 
banded knees to take them in 
search of the next day of a dark 
cool corner with a Spectrum and 
a program or two. 8u! we le- 
mairted adamant. 

■ Enjoy the scenery/ I said, 
Look, see that? Ms the sun. It 
gives us daylight^ Remember 
Daylight?' And ihey tried. They 
tried hard. With ihe most ex- 
traordinary results. 

We had taken a book for each 
of them 10 ease the pain in those 
micro-less weeks. You may 
judge for yourself how 
rfcsoerate thev had become bv 



the third or fourth day away 
from iheir computer, wfien I tell 
you that they began to READ 
their BOOKS. That's right, & 
good old cover to covef, 
ble ep less book . Rea I old f as hio n - 
ed PAPER and INK. 

Andp when they finished the 
first, they asked to be allowed lo 
buy another, and then another, 
and another ar^rt we couldn't 
stop them. They took to books 
like people take to aspirin for 
hangovers. It was costing ms $ 
fortune in foreiyn currency and 
hours every few days to find a 
hookshop^ 

'Look/ I said in desperation 
once more. ' You will have to buy 
your own books with vour holi- 



^:di :!Kji.t.'v isohh iioVi ij\y/ And 
they dicfn though r^ot without 
f>rrttesi- Not to me, but to each 
other, 

'This is ridiculous/ said 
Number One Hare to his brother, 

'Welt never be able to afford 
to read when we get back 
home. 

'Excuse me;' i interrupted. 
'You could §o along to the Public 
Library/ 

LIBRARY* they mouthed 
siowKy as a ihe word were part 
of a foreign language. I couWsee 
they were searching their 
memories for data entered a 
long time ago on that part ol 
Wesiern Childhood. 

'Oh yes' they sighed. 'You 
can borrow tiooks there, can't 
you?' 

I wonder. Tortoise wise, how 
many other wordSp concepts 
and expressions in this great 
languages of ours are buried that 
deep In the vocabularies^ (^nd ex- 
periences of today's young 
micro addicts? It's a thought for 
Tortoises everywhere. And that 
reminds me, thanks to atl oi you 
who have written and told me 
stories of parents who get Ml 
behind when it comes lo their of- 
fspring and computers^ Keep 
them coming I'll be featuring 
some in this column next time. 
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Ha r wood 
Hynothesis 



This month we have onlv four 
books appearEng on this page 
This coukl be dy& to (tie tact that 
publishers aren't letting us 
reviewers gel our hands on the 
books and th*^n beating ihem in- 
to puKp, or more likely it Is 
because the computer book 
market is starting to faiter. Wits it 
eventually collapse? 

The problem lies an he hancffs 
of two parties. The publishing 
intfustfy ancf the coniputer 
owner. The former t>ecause 
they knew lOO eatly what a good 
thins ^^^ ^^^ rushed out and 
produced books to do this and 
thai on all types of computef, 
completely flooding the market^ 
which then slackens as 
every oi>e who wants oi^ftp has 
got one 

Another reason for the f^ill in 
ihe markei is that eM readers 
who wanted a book with li$ts of 
arcade games have by now got 
them Then to produce a book 
on the Specirum with lists of 
games alter games is Just 
fx>inTless . Who would buy a new 
book when there hav^ been 
thousands on the market for 
ages already? 

That is why generally the 
books this month are starting to 
move away from the idea that 
people just want to program 
their machine to play space tri- 
vader^. 



Spectrum War- 
gaming 
Collins 
£9.95 

The f rrst book of the four is call 
ed SpecUum WBrgammg, by 
Owen and Audrey Bishop and is 
pyblished by Collins. 

Wargames concentraie «>'' 
tactics and the disposal and cu- 
irol of forces. War gaming can be 
played either on a board, as in 
the usual* board games, or more 
often a table, wiih models 
fepresenting houses, soldiers, 
gu ns etc . You c an a c h ie v e a h ig h 
level of realism and accuracy in 
salting up the wargaming table, 



and this I am told, is half the fun 
of wargaming to its dedicated 
foUowers. 

With a computer, i^t is possi- 
ble^ if you are not interested that 
much in converting the dining 
room into a battle field, to play 
the complete war game on the 
TV screen, although this 
method does lack the realism 
that most wargamers enjoy. 

The book explains the prin 
ciples of wargaming. from the 
setting ot the scene, tothecom^ 
plex rules system. The book in- 
ifiiMy introduces wargaming. 
and then delves into the 'com 
puter wargame', with a number 
of wargames listings. 



It is possible, using the hook 
t o gel the war ga m es u p a n d run ■ 
Fling without any prior 
knowledge of computing. Four 
wargames are induded in the 
book, so without any delay, 
apart from the taborious keying 
ir^, you can turn your Spectrum 
immedieteiy irvtoa war machine. 

If you want a little bil more 
than just to play a war game, 
then this book is definiieJy for 
you. The authors have written 
routines that allow wargames to 
be tailor made, depending on the 
data thai te entered For the 
game. Basically, the wargame 
pfogram is very iihort, and is 
ii*5ed as the controller of aff the 




computer data. This data is the 
bulk of the game. 

The war game is moulded 
together by usmg various 
utilities ie TABLEMAKER^ 
ARMYMAKER and MAP 
MAKER These uliUties set up ail 
the neces^iiry Wfirgaming data. 
The TABLEMAKER utility is 
used 10 set wp the CRTs <not 
Cathode Ray Tubes but Combat 
Resolution tables?, which are 
basically the standard rufes of 
the game, eg number of turns 
per side, weapon usage, etc 
ARMY MAKER is used lo detail 
informal ion aboul each side anti 
MAPMAKER todescrihc the ter 
f air^ in ^jII areiis of the baiitef leld. 
Ail these details amount to a 
vast amount ot data, and 
because of this, the information 
is diirectly com|? rested into I he 
bytes of the RAM instead of us 
ing BASIC variables. Variables 
take up on average 6 bytes, 
where we need use only or^e or 
less, by direcily accessing the 
RAM. DATASTOftER is used to 
compress all the data entered 
from the various utilities into ihe 
RAM, so ii ts easily accessed by 
a wargaming controller module. 

The r^emainder of the book 
consisrs 0^ the wargames. The 
first ga m^ is used only for cKam- 
pEe and does not make use of the 
ARMVMAKER utility, buc onty 
the TA8LEMAKER. This is to 
give the reader a feel for 
warrpaming, before jumping into 
II i^iraight away. After doing 
this^ the reader rnay enter the 
futty computerFsed version of 
the same battle, including maps 
' the lerfain and German and 
' iii\^h armies fighting against 
each other. 

The other games included are 
a Napoleonic Campaign, a 
medsevaJ battfe and a confltci in 
outer space. 

The authors have taken great 
lengths so that this book is adap- 
table to all aspects of war 9am 
ing, as well as usiriig ihe full 
potenual of the computer. 
Wyrgaming can be played bei 
ween two Spectrums on an In- 
terface connection, and details 
on how to achieve this are in- 
cluded, 

The book ts an excellent 
o pener for any onfj who wants to 
get mio wargaming or even for 
the experienced "manuar 
wargamer. The book is well 
written and takes the reader 
carefully throug^^ each section, 
so that by the end of the book^ 
he or she will be writing their 
own war games, or at least 
adapting the ones in the book. 

A very inteiligent book, well 
thought Out and enough to keep 
anyone occupied over the 
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winter months. Any wprgamo 
has the cmpabilily to be prograrn 

med^ and this book provides yoip 
wiUi th6 informatioii yt>u neud. 
At r9 .95 yDU mEiy feel it i$ a bit 
expensive, but for (he inform*i 
l\on irssidLf, I would rather have 
this book ihiin two games tapes 



Political and 

Milftarv Simtffatron 

Games 

Interface 

£7.95 

Remaining With the non-aicade 
id&a, the next book is Cfealtng 
Potiricaf ^nd Mf/ft<fry Stmuf^^ tion 
G^tnes on Your Mfcro. Bil of i* 
mouthfut. eh? The book iS writ 
ten by Mike Rose ^nd published 
by Interface. 

The book is split into two sec- 
tions. The first estplgins how to 
turn the Initpsi idea into a com- 
puter program, and the second 
Contains X^n programs, il- 
lustrating the first section. 
Although The title only mentions 
political and military games, ihe 
book covers military, poliiical 
end economic gamos Perhaps 
there wasn't enough room on 
the front page to fit the ^ho\€ 
title pnl Military gatnes come In 
two types. Tfue military, which 
is the wargaming' as above, 
and then the strategic military. 
Thb is the type used In tht book. 

The reader is taken through 
step- by 'Step, stanincj with the 
planning of ihe game, and pro- 
gressing til! a compi^te model of 
?he game is present . All aspects 
of the game are ment ioned in the 
book and eicamples for each dif 
ferent group are given at each 
stage. This simplifies the idea, 
as it is much easier to learn 
something wrth three eKamptes 
hsiead of one By th^ end of the 
first section one should have a 
com plate flow chart showing 
the structure of the game. 

My first niggle comes at this 
point. In the introduction, we are 
told thai the book requires only 
a relatively eJemenitary 
know ledge of computing only 
enough to put logical flowcharts 
if! to BASIC Why then is it 
riecessary to flowchart the 
structure of a YES 'WO question? 
This should appear pretty ob 
vious to anyone with the 
slightest of programming know- 
ledge- 

Another chapter which Is 
afso not very usef uNs the debug- 
ging and trouble shooter. The 
only thing this would be helpful 
for is NOT committing suicide. It 
says NOT to jump out of the 



How to Write 
ZX Spectrum 
and Spectrum -^ 
Games 
Programs 



A SI*«nTB 




window if an error occurs! 

The remainder of the book 
consists of ten programs, from a 
naval battle in Eli^iibeth^in Times 
TO being a Prime Minister at 10 
Downing Street Imuch the same 
I suppose?!. These prograinsare 
well written and quite in^ 
teresting to play, but nothing 
spectacular. I did like Nuclear 
Crisis, where the aim Is lo per 
suade the other countries to give 
vou land. 

In general the book is ideal for 
anyone with a knowledge of 
BASIC, and who wants tnore 
out of their compuitir than 
space- invaders. I did feel I bat at 
times the book expects you to 
know a lot more ^han at other 
times. Bui still, an interesting 
book, though perhaps slightly 
overpriced at £7.95 . 

HOW TO 

Babani Books 

This book IS the one that is con- 
trary to my point In the first 
paragraphs, claiming that the 
reader is not interested in the 
usual ijames programs [my 
more. 

How To WritG^ ZX Spectrum 
End Spectrum + Games Pro 
grams book is a step-by step 
guide to writing games pro 
grams, and does at times 
assume the reader to be igrtorant 
of computmg, and at other limes 
to know it all. On the first page, 
the invsluabie REM statement is 
again explained, but ^t thi^ point 
the reader is expected to know 
all about FOR NEXT loops 
and the PRINT AT statement. 
The reader is atso told how to gel 
an asterisk on the screen by 
pressing Symbol Shift and B, but 
not how to gel any of the other 
statements. Double Dutch if you 
ask me! 



The step-by step guide could 
he useful to the novice program 
mer, but perhaps the author 
thought that just e games book 
wouldn't sell too well, so the 
idea of learning how to program 
games seemed a taetier pro- 
spect. The programs are in 
separate chapiers, and by (he 
end of the first chapter the 
reader should know how to use 
the UDG's and the PLOT and 
DRAW statetnents. The games 
are separated into individual 
routines, and tl^ aulhor does his 
best to explain each routine 
demonstratiny how the game is 
moulded logeihei. The games 
are at most for six players, hut 
never included is the capability 
of playing with the computer. 
There Is a chess game, but onjy 
the htire structure, as the 
CHESS game in the book is only 
for two plavers, and does not 
have the facility to compete 
with The Computer. I would 
rather get the good old fashion 
ed chess board out. Thb way i$ 
much more reaL 

The programs also did not ap- 
pear to he all that well wrltlen. I 
could easily re-write a few sec- 
tions i1 I was going to use the 
book to any great Fength. The 
listings also, due to the width of 
the booh, were hard lo fead and 
appeared somewhat compact, 
but the prograpns could be 
adapted to improve ^he games, 
which in my mind only haW 
succeeded. 

At C 2 .50 the book is reason 
ably priced, and it may appeal to 
those who have some ideas but 
have difficulty in transferring 
them onto a computer, but 
otherwise 1 cannot really see the 
book as being extremely 
beneficial to anyone. Why 
would anyone want to draw a 
River Nile Scene in a game? Just 
another way of filling out a 
chapter - 

Data Management 
at work 
Pan Books 
£2.95 

The final book i$ not intended for 
home computer users, bui 
business users. The book do^^s 
not relate to the ZX range of 
computers, but is ideal for 
anyone thinking of computeris- 
ing their business, either at 
home or in the office. 

The book is called Data 
M^n^gemem At Work, written 
by Kathy Lang, and published by 
Pan, A the title suggests, ihe 
book introduces the reader to 
some of the capabilities of a 
business computer and the use 



of a Data Management System 
Or Data Base System. A data 
base system is briefly a way of 
dealing with structured infonna- 
lion (the simplest example is the 
card Index sysiemJ. 

The author starts by presen 
ting a problem in a social ctut^, 
and the ideas b*?hind turning the 
manual process into a fuJIy 
automated computer system, 
The case study is at first 
presented . and ihe situation 
evaluated, so the reader can see 
examples of typical uses of a 
data base or management com- 
puter system Before using a 
data base system and writing an 
appli ca tio n proffram . t he m a nua I 
method needs to be analysed, 
so that it is possible lo see what 
tf^e computer can Snd cannot 
do. 

The book starts off by 
arnaiysing the social club exam- 
ple, and turns this into a real-life 
situation explaining how the 
manual method can be com- 
puterised. The reader is taken 
through ihe various stages o1 
the data base system, from the 
format of Ihe records lo the 
report structures thtat will be 
needed. 

The author has gone into 
much needed detail, with the ex - 
pla nation of printers and the pro- 
blems of setting up a computer 
System eg.. How ro train new 
users? Whcj should use the com- 
puter? etc. It Is a well written 
manual to data base systems, 
and should be used as a fore 
runner to all businesses when 
the question is asked, ShouW 
we computerised. The book 
does not go into any technicat 
depth, and is totally understand- 
able to the non cornfJiJier mind, 
without being paKoni&ing, 

Each chapter has ^n intro^ 
duction. so it is clear what is go- 
ing to be discussed in that 
chapter. There is also a short 
precis at the end of each 
chapter. Although ffie book is 
not designed to glorify ^n^ data 
bcise packages, it does suggest 
which ones may be most useful 
for your application. The correct 
system for the social club com- 
puterisaiion is then evaluated in 
detail, so it is easy to see how 
the method is applied when 
choosing the correct package. 

This book is a must for 
anyone thinking about com- 
puting. If you have already 
followed I he rmllions by buying a 
business computer, this book 
should also be read with interest 
to illustrate the capabilities of 
such a machine. This book is 
also one of the few that I can say 
is totally underpricect. At £ 2 95 . 
everybody should have one! 
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Julian Chappel and his ZX81 ride again! 



Greetings to ahl 2XS1 owners 
once again! 

I $m v^iy pleased to be able 
to report that, following the first 
appearance of ZX CHATTER- 
BOX in the last issue of ZXC 
Vour letters have b€dn flooding 
in. Both ot them! At this rate we 
shall b« completeiy bogged 
down with the sheer wi'ight of 
correspondence by the year two 
thousand one hundred and ten, 

Er. . I have a very embar 
massing Bdmissiori to make, so I 
am writing this extremely quiet- 
ly ir> (he hope that this column 
has put in an appearance on 
these hallowed pages. I already 
have to apologise lor a glaring 
'boo boo' in tkm first article. 




I'm very, very sofry. 
Right, having got the 
a pologies ou ! of t he w ay we ea n 
get on with all the good bits 
Don't listen lo the owners of 
Spectrums and other lesser 
machines when they say thai aU 
the good points about the ZX8 1 
can be written on the hack of a 
postage stamp in large capital 
letters. Thoy knoweth not what 
they are talkething about. After 
all we knoweth different, don't 
we? Even wilth the advent of 
machines capable of printing 
256 colours in an area the size of 
a flea's brain and sound good 
enoygh to put the London 
Philharmonic Orchestra to 
shame, the ZX8 1 still 
represents an eKceltent in- 
troductjon to cort^puting. It is no 
secret that the use of home 
computers is no longer the 
domain of the whizikid. Many a 
whi^zdad and whizzrrium take 
anintefest these days, but tend 
to be a little more cautious when 
entering the world of BASIC, 
binary and bugs than their off- 
spring. Probably because it is 
their own money they are spen 
ding! )t stands lo reason 
therefore, that a ZX81 will have 
em programming like a good un 



TS 



in It^ss Tinie I hat it takes to paint 
the Severn Bridge wiih a tooih 
brush and give s good indication 
whether or not further detving 
into tfie realms of computers 
seems attractive, all without 
parting with hundreds of pounds 
of hard -to-come -by cash. Thi-s 
brings us I rather neatty I think Mo 
the first letter this comes from a 
newcomer to the ZXfll who 
was presented with it as^ a 70th 
birthday present! Beats woolly 
socks doesn' t it f 

IThere wiil be a short delay 
before this tetter due to a second 
apology. I am very sorry that I 
didn't tell you what the first 
apology was ail about J 

Now back to the lelter 

' Dear ZX Chat iert>ox 
As per the Oct^ilSiov ember issue 
of ZX Compurinn magajtine, I 
would like details of the S.F.S.C. 
having been a recipieni of a 
ZX81 onmy70thbiMhday! Not 
used as much as expected as yet 
but winter is coming. 

I have trouble I not unusual I 
understand?* with the LOADing 
program of various lengths both 
ffom commercial tape 9 and my 
own programs. What occurs is 
that apparently correct io^ding 
takes place as seen by the 
power meter, running lo end but 
with no Report Code: as far as I 
know I ha ve t r ied ali w a y s of cor- 
rection but to no avail 
Yours 
W J Huggins, Stough' 

At a time when the ZX81 is 
regarded as something akin to 
the Dodo it may seem strange 
that there are still a substar>tial 
number of people acquiring new 
ones . I Don't be silly I mean new 
ZX81s not new Dodos!}. This 
means that there are many 
ZX81 users who missed I he 
press coverage this Httle black 
wedge received during its hey 
day , and as a result are blissfully 




unaware oi cer lain tacis that uS 
oJd hands simply take lor 
granted 

Loading 

One such fact is that the ZX81 is 
highly temperamental when it 
comes to SAVEing and 
LOADing programs, Another is 
thai swearing a! a ZX31 mapar- 
licularly obstinaie mood has no 
effect whatsoever . I Except may 
be making it worseil Hitting it 
with a hammet gives the advan^ 
ta^e of relieving the user's pent 
up ft ustration with the offendirtg 
machine, but also has the side 
effect of snnashing it into little 
pieces . Not to be recommended . 
Here are some less drastic hints 
and tips towards reliable 
LOADing: 

Setting up the machine 

1 . The ZX81 was designed for 
tjse with an everyday portable, 
mono tape recorder. A 
dedicated data recorder will be 
tittJe or no better unless the 
facility to adjust the azimuth set- 
ting is incorporated. A stereo 
recorder (even a portable one! 
should be avoided, these may 
work but reliability wilt seriously 
suffer. 

2 . Clean I he heads, rubber pinch 
wheels and drive spindle of your 
tape recorder thoroughly and 
regularly with cleaning fluid. 
Thoroughly dry and polish all 
areas with which the fluid 
comes into contact before re- 
inserting the tape. 

3. Some recorders produce a 
feedback loop around the 
ear/mic sockets ^ Always 
remove the 'mic^ lead when 
LOADing or the 'ear' lead wtien 
SAVEing Make sure that the 

ear' and 'mic' leads do not 
cross (or are crossed by) either 
the mains cable to the tape 
recorder or power supply 
transformer, or the lead from the 
power supply , Separate all leads 
asmuchaspossiWe. 

4. Set the TREBLE control on 
your recorder to maxin^um and 
BASS to minimum (or TONE to 
high). 

5. For reasons best known to 

Uncle Clive, the ZX81 is less 
temperamental' when the pro- 




gram name is used. Avoid using 
LOAD ' ■ whenever possible. 



The signal 

When LOADing, the ZX81 
repeats all data read into 
memory out to the screen, giv- 
ing those characteristic horizon- 
tal lines. This LOADirq pattern 
can therefore grve a useful in^ 
dication of how the LOAD is pro 
gressing (but no more than that- 
It is by no stretch of the imagina^ 
lion an accurate or infallible 
pointer). 

The black horizontal lines 
should be bold and clearly def in 
ed. They will be about 12 in- 
c hes w ide t on a poriable T V ) a nd 
the gap between each should h^i 
roughly equal to the width of the 
lines themselves. The width of 
the spacing will decrease with 
any increase of volume level . li is 
the definition of the lines 
themselves that gives an indica- 
tion of uncertain LOADing. tf 
ihey appear thin and straggly , qt 
have a snowy effect (i,e, are 
flecked with a large number of 
little white dashes) and refuse to 
become clearly defined no mat- 
ter what volume level this is an 
indication of azimuth mis- 
alignment 

The 'business' part of the 
playback head is a microscopic 
slot, the angle of which in rete- 
tion to the passing tape is 
criticaL The ZX81 is probably 
the most sensitive to mis- 
alignment of any make ol home 
computer. A good data recorder 
will have ihe facility to adjust 
this angle, usually in the (orm of 
a small bole positioned over ifw 
head into wfiich an electrician's 
screwdriver can be inserted. 
Simply adjust the setting white a 
LOAD is taking pface until the 
horizontal lines become bold and 
clearly defined. 

volume setting 

Once again ihta ZX81 t:an be 
very sensitive to thy volun^e 
level used when LOADing. Too 
low and the LOAD will fail. Too 
high and the computer can 
mistake the normal operating 
noise ot tho rpc order 3s o-^rt f^f 
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the program, resulting m a 'bug- 
ged' copy endmg up in memorv ■ 
To find the ideal netting for any 
given program, try the fol low- 
ing: 

1 ~ Si3f t the recorder ptaving 
With the volume level at its 
LOWEST setting, 

2 Type m LOAD" program 
name' followed by N/L. Once 
you are sure the tape will be 
somewhere within the program 

is^lf, SLOWLY increase' (he 
volume unlii th« characteristic 
lines appear on the screen. This 
is the lDWes[ possible veiling, 

3 - Rewind the tape and LOAD as 
normal at this volume level. 

4 _ If the LOAD fails, increase If^ 
volume v^fy shghffy^ rewind the 
tape and iry again. 

5 BE PATIENT. Don^t try to 
hurry things up by increasing the 
volume in fittle ]ump&. By doing 
this the optimum setting may be 
missed. 

6 Once a successful LOAO has 
been achieved, make a note of 
the volume setting for future 
teference. 

7. If problems persist with any 
particular program it may help to 
listen 10 the beginning of the 
lape through the tape recorder's 
loudspeaker. Stop at a position 
just before the program starts 
and start LOADing from there. In 
this way any pops or clicks due 
to equipment being switched on 




or any oilier mi^dvertently 
recorded nniso will be avoided. 
There are two main requirments 
(or regular successful LOADing 
with a ZX81 . One is a portable 
tape recorder that incorporates 
an azimuth adjustment (aciUty. 
With other computers you can 
easily getaway without one, but 
it is virtually essential tor the 
ZX81, especially when using 
tapes not recorded on your own 
machme^ They are very easy to 
get hold of these clays and are lit- 
tel or no more expensive than an 
ordinary recorder . Thej^econd is 
9 little htafder to come by. I per- 
soaaliy cannot find one single 
shop in the entire tength and 



breadth of England that sells 
any, but it is probably more im 
porta nt than any other piece of 
equipment. It is patience. The 
patience to expenment careful 
ly and methodically without 
resorting to swearing or hitting 
your beloved machine with a 
hammer, Neither of them work. 
(There now follows a br^ak 
for a third apology. Vm very 
sorry that 1 5 ri/^ haven't told you 
whet the first apology was all 
abouif. 

Beyond the pale 

Before going on 10 the nex t letter 
11 is important in the interests of 
safety to make sure that you are 
all in a sitting] position , I would 
not like to be held responsible for 
any damage caused should any 
ZX81 owner faint out of sheer 
admiration for iho bravery and 
courage of an intrepid member 
of the S,F S C. Against all the 
odds, and everybody's better 
judgement, he went out com 
pletely alone onto the streets of 
London, dispensing with the 
back up of an artillery battery 
and a coupke of infantry divi- 
sions Without regard for his 
personal safety h@ actually 
entered various computer 
reiatlers, walked up to the 
counter and asked if they stock- 
ed any ZXB 1 titles. If this alone 
does not astound you. If you 
have fainted out of admiration 
for his courage above and 
beyond the call of duty , then this 
might just do the trick. 

He found some. 

I will tet him telt you exact fy 
where, I'm sure you don't want 
to listen to any more of my drive! 
and rd hate to steal bis momenl 
of triumph, so I hand you over to 
Simon Godfrey. (A round of ap- 
plause please] }^ 

Dear Galactic Poultry 
I'd iusi like to tell you how great I 
think your Club is end I can't 
wait (or the rvew games men 
tigned in - (expletrvi 4$i^ied) 
- are on the shelves. 

When I moved to London ] 
decided to go and see what '8 1 
software t could pick up But. to 
my amazement, I found a con- 
siderable amount available. In 
Ealing {Nr Ealing Broadway, to 
be e^act) try Armchair Aclior^\ 
on Oxford Street try 
'McDonald's Hi-fi\ which can 
be found near the Virgin 
Mega store. Low- Price Records, 
Cassettes. Software' on Tot 
ten ham Court Road sells top- 
class games such as pixel's 
7ffl(/t"r for tl.99, Bug Bytes 
Magogs at £2,99 and PSS s 
Maze Death Race at E 1 .99 - To 
reach this shop, go down Oxford 



Street and when you reach Tot 
tenham Court Road go in the 
left-direction-faclng and after a 
small ealk you will see the shop 
on the other side of the road. 
Aslo alor\g Tottenham Court 
Road is 'Sonic Foto Centre' ^ 
who sell software and GASP I 
ZX81 s and RAM packs. iThe 
low price shop sells '81s and 
keyboards for flOM. 

In the north of England try 

Bradleys Records' in Sheflieid 

and a really good budget soft^ 

ware sta^l in Chesterfield's Fn^ 

day open -market. 

I would be very gratef ulif you 
publish this tetter, as it wiU just 
help support the best vaUae com- 
puter in the world. 
Vours faithfuMVp 
Simon Godfrey. London' 




So what are ydu waiting for? 
Get that hammer you were yo- 
ing to use on your poor un- 
suspecting ZXfi 1 and attack the 
old piggy bank ^nsteadf 

(There now follows a short 
break. I am sorry that there will 
be no fourth apology, due to a 
shortage of supply.! 

If you don*t live near London, 
or around Sheff letd then you will 
have to resort to writing your 
own programs. Here are a lew 
tips from Jon Rose to hetp you. 

Dear Mr Chappeli 
Something you may be in- 
terested in to pass on to other 
2X8 1 users is a few programm- 
ing lips that I found whilst 
writing a program called Cab- 
bages and Ants". They are alt to 
do with BASIC programming 
but, with sufficient know-how 
can be applied to machine code 
programs, 

1 . NEVER, NEVER use RND d 
you wish to get a random 
number in ZXB 1 programs ^ It is 
not random enough. Instead use 
PEEK 1B4 34. This is the 
systems variable ;SEED' and 
seems to be very random, giving 
2 30 different answers when 
POKEd in succession, where 
RND could on(y give fifteen 
without repetition, 

2 ^ To save memory use IfSTT PI 
for three, NOT R for zeroor also 
PI PI Use CODE whf? revet 



possible. Use VAL on numbers 
above 25 S, 

3 Want two bytes for some 
data? The addresses 16417 
and 1 6507 aren't used. 

4 . Warn to protect your REM 

lines? 

(i) POKE 16514.118: POKE 

16B15.118 

(ii! You might also like to try the 

code for cursor lefr II 1 4 )„ This 

makes the REM line difficult to 

edit and annoys anyor^e wanting 

to cheat at your games. 

liii) To cancel the above out, 

poke with 0. 

Jone Rose, Bognor Regis' 

Well I thmk Tve apologised 
enough One can enly eat so 
much humtiii* pie before obesity 
sets in, after alL So now the 
mystery of the first apology will 
be revealed. Do you remember 
the "jolty good program' in the 
last issue? You know. 'ZX- 
VLO PHONE' by Paddy Moin^ 
drot? Did you iry it? Did it work? 
No. 

Ah. well, there is a very 
good reason for that, 1 forgot to 
mention that before RUNning 
this program you have to put 
your ZX8 1 into FAST mode. It 
won't work in SLOW. 

Having alrea<:£y apologised 
several times you won't grel any 
more sy mpathy from me, even if 
you have t rie d f o r t w o mont hs t o 
gel it to work! Hal Hal 

On second thoughts , before 1 
leave you I just have to mention 
that the Software Farm is releas- 
ing two more fantastic pro- 
grams for the ZX81 . Just the 
thing tor Christmas. As you 
have to be persuaded to part 
.with your lovely loot perhaps I 
can manage just one more slice 
of humble pie 

If you would like a catalogue 
of ZX81 software, have any 
comment or query concerning 
the ZXS 1 however large. smalL 
silly or serious then drop us a line 
at - 

ZX CHATTERBOX 

Software Farm 

^6 Charlotte Street 

Bristol 

BS1 BPP 




?X COMPUTING DECtM&EB/JANUARV 1985 



7T 



OL 




Into The Archive 

The QL's flexible database: by David 

Nowotnik 



Of the four software packages 
10 be supplied free with the QL, 
the database program. Archive' 
couW well be the one most wide- 
ly used. For while the QL rests in 
the precarFou^ no-man' 5 -Jand at 
the top end of the homo com- 
puter market, and boiiom of the 
cut throat business arena, in for 
ma lion storage and retrieval will 
be the major link beiween the 
wide ranging band of QL users. 

Wheiher one examinees the 
original versions of 'Archive', 
supplied to ail buyers of the QL 
prior to Febfuary '85, or the 
upgr aided and improved 'V2,0\ 
the overall conclusion is the 
same. Archive^ can provkJe a 
superb database system, its 
great strength is that it can be 
tailored exactly to meet the 
user's requirements; none of the 
compromises ihat accompany 
those tH-fiiting, off-the-peg 
packages are necessary 

Archive's strength, 

however, is also it$ weakness. 
When loading Archive into your 
QL, you haven't got a worhing 
databast', though you do have 
the means to create ihe 
database. Archive is a high level 
programming language, not too 
dissimilar from SuperBasic. 
w hich allows a daiabase suitiMo 
be created. High level com- 
mands, such as Xreate', 'In- 
sert' H and ' FSnd' perform the ma- 
joriiy of conventional database 
operations, but il is still left to 
the user to put together — to 
program — his-lier lists of com- 
mands to create the required ap- 
plication fof Archive. 

Particularly in the business 
area, users might well be unable, 
or unwilling (for reasons of lime) 
to develop their own suite of 
procedures which provide the 
basis of any database applica 
t ion program. Fortunately, ihere 
is no Copyrirg-hl restriction on in- 
divkfuais or software houses 
creating for sale database ap- 
plication software written in 
Archive's programming 
Fanguage, for use with Archive. 
While neither Sinclair Research 
nor Psion have any immediate 
plans to mar l^et Afchrve applica 

tiOn prOgr^imsi, freedom from 
copyright li mi! at ions has allow 
ed other software houses to pro 
duce pa c images (for exampEe, 
Eidersoft sell a su^te of 5 



packages for C 1 4 .95)^ In fact^ 
Psion have gone a step further to 
encourage application soft- 
ware They have ava^fable for 
sale to individuals or compar^ies 
a 'run-time' version of Archive, 
This program allows copy pro 
tec lion of Archive appfication 
software, making Archivea very 
attractive basis for companies 
wishing to develop and sell 
database systerris for the QL, In 
the run-lime version, the ap- 
plication loads immediately I no 
need to load Archive, then load 
the application). There is more 
RAM availabfe for files, and 
there shouW be extra features 
not available to the standard 
version of Archive, 

By buying one of these 
application packages, the u^^f 
b, of course, restricting himseM 
to an ' off-the-shelf' system, and 
so cannot fully benefit from the 
fFe nihility which is Archive's 
main strength. There is the op 
tion. for those unwilliing to pro 
gram Archive for themselves to 
pay a programmer to wrjie soft- 
ware for them But there is much 
to be said for trying to write youf 
own software. The Archive pro 
g ramming language is much 
easier to use than BAStC, and 



the concepts of ihe language are 
adequately covered in ihe QL's 
User Gutde. as well as a number 
0I otbei books. The Sunshine 
Pubticatioriby A ItsonMc Galium 
Varey called 'Quill. Easel, Ar- 
chive and Abacus on the Sinclait 
QL' is one good example of a 
text hook which covers Archive 
programming in an easy to 
follow manner. 

Your own data- 
base 

\t you are still not convinced that 
you could wriie your own 
database program, then read on. 
Writing computer programs, 
even in Archive's simptifietJ pro- 
gramming language, is a matter 
of applying logic and common 
sense to solve a problem. 
Reasonably, assuming thai 
everyone is blessed with sorr>e 
abilities to think logically and use 
common sense, programming 
Archive should be within 
anyone's capabilities. 

Setting up a database 
system should involve a pre sei 
sequence of tasks; defining 
exactly what is required, ptann- 



tions to meei the objectives, 
then writing procedures which 
L^^irry out those operations. The 
piocedures are tested in- 
dividuaily (to trori out bugs), 
then a linking procedure wrii ten 
to pull together the wholu se 
quence. 

To demonstrate Archive's 
simplicity, here is a simple 
database appt^cation, a name 
and address file. The list of pro- 
cedures which make up this file 
is shown in f ig.2 . But what may 
be more relevant 10 the budding 
programmer are the processes 
which were involved in design^ 
ing the system. 

When analysing any poten- 
tial computer application, the 
first question that must always 
be asked is 'do I really need a 
computer to do this?'. In the 
case of a name and address file, 
if all that is required is to look up 
an address or telephone 
number, using an address book 
will always be much simpler 
(unless the names exceed 
several ihousandU. One 
justification for a computer file is 
Ihe need to sort the records in 
more than one way. I find that 1 
have a remarkable ability for 
forgetting birthdays, with the 
result thai family ar^i friends are 
often Icfl disappointed. So this 
r^ame and address file includes 
the ability 10 sort through the 
records, ar%d identify those 
families in which a birthday is 
immiivent. Tfie records in the file 
are in no particular order (but this 
could be achieved with simple 
mollification using Archive's 
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powerful Isnguag^l; instead th€ 
flexible searching facilities of 
Archive are used tofirhd refevant 
records. 

Wiih the twfn needs of thef H 
ing svst@m identified, the 
system can tlien siari lo be 
desFgned. Each record should 
then contain surname, Christian 
namels}, ihe address, the 
telephone number, and space to 
list birthdays. This fJle allows up 
to three dates p^r farnjly. File 
creation with Archive is a simple 
matter of typing in the series of 
difecl msiFLictions. siarting wilh 
the command create' and en- 
ding with endcreate' . It is ev^n 
simpler with the "^address' pro- 
gram. Instead of using a series o1 
direct commands for file crea- 
tion, the name and address (ikj 
gram in Fig. 2 has a special pro 

cedure called 'make file'. All 

you have to do is. with the pro 
gram in ptace, type the difec! 
command 'make_fi1e'. and d 
new fite will be created ori 
microdrive2- 

A sjmpte database program 
Will require a minimum set of 
operations to be available to the 
user. These are: 

1 - Add another record 

2. Search for or\e or more 
records 

3 . Modify or delete a record 

4 . Exit from the program 

These options are available 
most conveniently through a 
meny. The options are usually 
numbered, and pressing theap- 
propf la t e n u mbe r k e v a How s v ou 
(O inform the computer of your 
selection. 

This is how the name and^d 
dress tile works. Take a look at 
Fig.1 to see how it fhs together. 
When the program starts, It 
should go into an initialisation 
procedure which sets up (hf- 
program, ready for use. fn this 
case, the procedure called in- 
itialise' sets a €4 character 
width mode and opens the 
address film on mic rod rive 2, 
ready for read Aa^ rite operations. 
The program then moves into 
the menu which prints the op- 
tions onto I he screen. After this, 
the program waits for a key 
press, and responds only if keys 
1\ *2\ '3' or '4' are pressed 
(the 'if statements*. With the 
appropriaie key press (1 to 3), 
the required procedure is called^ 
If '4' is pressed. The file is clos- 
ed, and the program ts ter- 
minated . 



Options 



proc change 
seek 

pri nt at JO, i^ 
let t:t='a" 
whi le rkot (til I" 

let t*=getke, J 

endwhi le 
find At 
whi 1 e found ( > 

di &pl ay 

sprint 

i f t*^"d*': rerriove: 

if t«-"m'*: alter 

continue 

endMhi le 
endproc 
proc inltialifte 
mode 1 f £> 
open ''address'' 
endproc 
proc make^file 
create '' address'* 

Surname* 

first name* 

street:^ 

toMn* 

county* 

tel ephone* 

n am B 1 * 

birthdayl* 

name2* 

birthday2* 

nAme3* 

birthdays* 

endcrfiate 
endproc 
proc menu 
let s-0 
wh lie B™0 

title 



Delete or modify? (d/m> " 
or t*-"in") 



end if 
endif 



5f5{*'l- Enter new record" 

7,5i"2. Search file" 

9,5; "3, Delete/modify an entry'* 

U,5|^*4, Exit file" 

13,24; "SELECT 1,2,3, OR 4" 



Fig,! demonstrates how. with - 
options 1 to 3p ih^ program L 



print at 

print at 

print at 

print at 

print at 

let. s=^val (getkey<>> 

If s*=lt insert t endif 

if s=2i *#arch_f i 1 e< endif 

if s^3 3 change: endif 

if s**4a close : endif 

if »<>4i let ©^Oi endif 

endwhi le 
endproc 
proc remove 

print at 14,5| 

yes_or_no 

if p*-"y" 

print at 14,5j" Are you mure? 

yea_or_no 

if p*™"y'*E delete t els i return 

el se 

print at 14,5}" 

endif 



*Do you ^ant to delete this rBizordl (y/nP' 

<y/n» 

endif 
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«ndproc 


proc »earch_+iV» 


»^ek 


find a« 


while found <} 


display 


sprint 


print at 14,lO|"PRESS ANY KEY TO CONTINUE" 


let q»-getkBy() 


print at 14,10|" 


continue 


; enctwhil« 


end proc 


proc seek 


dm itttle 


input at B,10| "Enter a search word - "i** 


endproc 


proc ft tart 


initialine 


menu 


endproc 


pro^ title 


Clft 


print at 1, 22 | "NAME AND ADDRESS FILE" 


endproc 


proc yo»_or_no ' 


let pS-"a" 


while not {p*-"y" or p«^**n**> 


let pt-getkeyO 


«id while 


endproc 




cycles roiimi t>ack to the mer^y^ 
ready tor the user to make ihe 
nesc! s^iecuon. For programm- 
tng purposes, opiion 1 tent&r a 
new record) is the siniplest to in- 
corporate^ M u^e& the Archive 
cornmand 'fnsen'. With this in- 
built pToducedure, one or more 
new records can be entered . 
Clear instrucibns at the top of 
the screen, generated bv 
insert, makes the process of 
data entry very pimple to do. 

The second option in the 
menu, Search file' . ciilows vou to 
find any record which has a cer - 
tain string of characters 
anvwhere in that record. The 

procedure ' search file' firstly 

calls arvother procedure 'seek' 
which asks you lo enter the 
string of characters (or search 
purposes ^ The Archive com- 
ma r>d 'find' is then called, which 
goes through the file until an ex- 
act match is found with ihe 



characiers you eniered. For 
search purposes, upper case tet^ 
lers are the same ^s lower case. 
Once a match is found, ihen 
the 'while . enrfwhile' loop is 
brought into play in 'search 
iile" H displays the recor<* on the 
screen. The program pauses, 
let q$ =getkev ( ) while you 
extraci the fnfomalion you 
want, then the search carries on 
(the Archive command 'con- 
tinue' > ontii more matches are 
found, or th^ end of the file fs 
reached. Ai this point (and if no 
match is found), the procedure 
ends, and the program returns to 
the menu. 

You can search for whatever 
information you want with the 
flexible 'find' command. For ex- 
ample, i1 you want a family 
record displayed enter the sur 
neme. If you want atl the binh 
days in September, enter 'Sep\ 
or whatever abbreviation you 



us« for September when inset 
ting rpcords, 

The third menu oi:>t ion allows 
you lo eiter 3 record, or delete it. 
Within She 'change' procedure, 
the 'sttek' procedure is sgain 
called. After all, you tirst have to 
find the record you want to 
change. Then you are asked if 
you want to delete or modify a 
record, to which you should res- 
pond 'd' or "m\ Having made 
these selections. Archive's 
'find' command is again used to 
searcLh througr file to find the 
appropriate recordlsJ. 

Once found, ihe record is 
displayed; if you asked to 
modify records (s) then the ton 
venient Archive command 
'alter' is used to silow you to 
make char^ges. 'Alter' works in 
much the same way as insert, 
and all the instructions needed 
to make changes are on the 
screen If you don't wani to 



make changes, simply press 
^FB'. 

If you requested 'delete', 
then the remove' procedure is 
caH^d. This ashs you twice [to 
make sure) il the displayed 
record is the orM? you wish to 
remove- If you press 'v' twice, 
then the Archive command 
'defete' is called to remove that 
record from the file. 

Going loopy 

If you have followed the pro 
gram description while reading 
through the program lisung, 
how the program works should 
be reasonciljly clear, even to the 
non-prograrnmer. Probably the 
most dificult concept for the 
rH^v ice is the loop 'while. . . 
end while This may need a I it tin 
practise, but the QL User Guide 
covers thi^ rather welK so it 
should cause little problem after 
some practise. 

To enter the listing into 
Archive, lypein i\^ direct com- 
mai^ edit' when the " ap- 
pears at the base of the screen 
after bootrng (loading) Archive. 
This gives you the word 'proc", 
Type in char^ge, press ENTER, 
then enter each program line in 
sequence, until you come to 
'endproc' in ihe lisirng. Vou 
don't have to typ^e in endproc", 
as this is provided auiomaiical 
3y. Nor do you have to worry 
about I ha tndeniaiions in pro 
gram Jirtes. as this is also done 
automatically ■ 

To enter the nex:i procedure, 
press ' ESC . then F3 \ then "n' . 
This allows you to start another 
fir rjr:H?[ Jure. And so, carry on in 
[\v^ way until ail the lisifng is in 
place. Then save it on micro- 
drive 2 . Escape I com the edit 
routine by pressing 'ESC twice 
Then type in save, and press 
'ENTER'. This gives you some 
quotation marks, so place v^^^ 
program name (eg 'address! in 
the quotes, and press ENTER. 
The progrBcn will be saved on 
cartridge. 

To load the program (the nesct 
time you want to use it), type 
run 'address'" after booting 
Archive. Ttie program wiil l>e 
loaded and run automaiicaliy. 
This autorun faci^lity will search 
for a procedure called 'start', 
and one is provided, which com- 
bines the initialise and menu pro 
cedures. Hopefully, this short 
Archive program listing will 
demonstrate how simple it is to 
write your own Archive appSi ca- 
tion programs. Archive has the 
fJe^tibility to be e attended from 
such a simple one file applica- 
tion, to quite sophisticated 
mnlti-filesv^tem^ 
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OL Software 

Damien Clay takes a look at some new 

games for the OL. 
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QL Hyperdf ive 
English Software 
£14.95 



This IS thu son ol game where 
vou have lo imagine you ate 3 
Formula 1 ra€<ng car driver &nti 
you have to dodge past each c^r 
lo get mto a suitable position N^ 
1 51 !o get to the next stage. 
There are five stages and each 
one is more difficult than the 
last. 

Thtf hi res 3D gfaphic^ are 
very good, flicker free and look 
very realistic with good use of 
colour. The sound is also very 
realistlCr arid gives you the feel 
ing ihat you are actually driving. 

1 1 is I aitiy e asy to bac kup on lo 
fek with the Stnclair utiltty disk 
supplied wilh their drive and, rf 
you know a little about program- 
ming, ID anoiher microdrive. 



There is no backup program on 
the cartridge itself though. 

Playir^g the same is fairly 
straightforward, alF you have are 
lour controls; Mt, rtght, ac 
celerate and decelerate, using 
the cursor keys. It is up to you 
wh4ii spued vou go, but the 
slower yoii go the fcess likely you 
are 10 get onto the next stage 
and the last^r you go ihe harder 
it is not to crash. 

The game is presented very 
well and displays thi^ in^truc 
tions on which keys lo use, it 
also demonstrates parts of each 
stage. It comes in a wallet type 
case With space for another 
microdrive cartridge. There is a 
high score routine which 
displays the highest score but 
there IS no hall of fame. 

Overail this is a very good 
game and is very good value for 
E 14.95 considering that 
Engti'sh Software provide a 



lifetime auBi'ai^tee on ad iheir 
games. 

Graphics # * « # 4 

Addictiveness * * * 

Overall i^ -^ * * 

Cuthbert In Space 

Microaeal 

£14.95 

This IS 4 typical arcade game 
where you. as Cuthbert. have 
been sen^t on a tooling mission in 
outer space but before leaving 
each planet you visil, you must 
use your remote shut lie lo col 
led 1 5 fuel pods The colour and 
the graphics are very good and 
hardly flicker but there is a lack 
ot sound, a^i you get is a few 
bleeps, which does not make it 
very realistic. 

It IS very easy to miake a 
backup copy as there is a 
backup program on the 



microdrive cartridge. 

Playiny the g^irne is quite Sim- 
plij though the actuah move- 
rs ems of the characier are quite 
fast. It is fairly enjoyable and 
also reasonablv addictive, it iS 
presented very well m a con- 
verted cassette case which un 
fortunately does not bokJ a 
hcickup 1*1 pt;. The proyrijni does 
not give on screen instruct loni 
htjf thi^stf avu provided on the 
Ci'isselte inlay carrt. 

There is a very Simple higti 
score routine bin there is no hall 
of fan^e, which is a pity because 
you can I pur your name up 
when you get a yoorl score. 
Overall this game is ve*y good 
but a bit eK pensive, however 
with the lack of QL software, if 
yuu have the money to buy ii, ir 
IS quite enjoyable. 

Graphics * * * * 

Addict ive ness * « * 

Overall * # # * 

OL Cavern 

JMF/Sinclair 

£14,95 

T\Mh IS one of the best arcade 
yannes I have seen for Ihe QL 
and is very well set out Your ob 
jcctive ts to travel the tength and 
breadth of the cavern in order to 
collect all 395 diamonds 

Throughput your lourney you 
will have to walk, crawl, swim, 
travel by boat and fly t^y ^etpsck. 
The colour and |Nt? graphics are 
very good and flicker Iree and 
Ihe sound, though limited, is 
very good. 

The game carries a backup 
program on the microdrive car 
tndye and instructions are m the 
(ittie booklet w>fh eictra mtDrma 
tJon given onscreen from the 
start menu. 

P^ay IS very enjoyable and ad- 
dictive, some screens are dif- 
hcuU. some are complex and 
some are simple hut they are all 
excellent ar^d very exciting, h is 
presented in a wallei type case 
with space for a backup 
microdrive C£irtridge. The in- 
structions are clear and easy to 
urider stand as well as being brief 
ar^d well laid out. 

There is no high score routine 
whkch IS a pity because it does 
tend to spoil the program a bit. 
Overall It is a very good program 
and has beei^ well tiesigned and 
programmed. I per serially think 
il is worth every penny ^r\6 is 
well worth adding to your coDec^ 
tiofi. 



Graphics 

Addictivenesst 

Overall 



* -* * # 

* * * * 

* * * * 
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I EDUCATIONAL REVIEWSI 





Mike Edmunds grades a couple of 

packages for those interested or 

involved witti computers and education 



Silling in ^ tiny bedrooni you 
look arourvd and g32e with hof- 
rof anhe mess surrcunding you. 
Pieces ol paper with ha^Crly writ- 
len noie^. formulae and |Otlings 
cover ihe carpet and overflow 
from the wasteba&ketl A cold 
sweat beads vour brow as the 
enormity of the task facing yoii 
Implly Siflks rn /< 

No, it's not the setting for a 
new adventure, merely 
memories of schooldays with 
examinations iooming^ Did you. 
like many o (tiers, find the task of 
revision a daunting prospect? I 
certainly did and, on more than 
one occasion, rtjmember 
rushing (o the nearest branch of 
a certain hi9h street bookseller 
to search the shelves for those 
linle packets of revision cards! 

I doubt thai the task of cfam 
mmg for exams has become any 
!i :>s onerous but at least, in this 
uye of the computer, you can 
test yourself with a whole range 
of programs which^ to a certain 
degree, aliow more flexibility 
Ehan a textbook with th^ added 
benefit of less pieces of paper f 

Letts, the producers of those 
aforementioned little cards, 
have ateo bti^nched out »nto the 
software scene and have now 
introduced a computerised ver 
smn of their Keyfacts for 
students of Level. GCE. CSE 
and GCSE Chemistry. At 
£ 1 1 . 50 the suite of progra ms is 
not oheapn but vou do gel nine 
programs for your mor^ey^ The 
programs have been designed to 
test your knowledge and to 
develop your deductive facitity 

Th€j suite covers the follow 
ing sreas: Atomic structure and 
bonding, Periodic tabies, For^ 
mulae, Chemical deductions. 
Electrolysis, Apparatus, Acids 





bases and salts and Organic 
Chemistry. The programs come 
on two tapes in a substantial 
wallet together with a pamphlet 
outlining the programs and a 
suggested hst of furt^ier study 
aids {including iittle packs of 
cards*} 

The programs themselves 
are equa II y su bsta niia I m terms of 
what they actually contain, but 
my overall impression is that the 
package has a rather bitty' ap- 
proach. This is not to denigrate 
the actual Chemistry content 
which seems to cover well the 
areas concerned, it is merely the 
way that the whole thing has 
been presented. 

The presentation, I suppose. 
IS not that vital when you are on 
ly concerned with the facts and 
exercises^ but it seems rather 
unfortunate, for example, to go 
to the lengths of a specially 
designed title screen only to 
have it disappear after a few 
seconds while the rest of the 
program loads to an empty 
screen, loading time is long 
enough as it fsf 

Programs 

How^ver^ on to the programs 
themselves. The first program. 
Atomic structure and bonding, 
is one of several that use a com- 
prehension approach to learn- 
ing. A passage is presented and 
the user then has to fill m the 
missing words, much in the 
style of the standard 'cloze' pro 



cedures. Now this is not 
necessarily a bad approach, bul 
when half of the words have lit 
tie relevence to the chemical 
aspect ot the passage I can see 
no reason to adopt this ap- 
proach. Words such as 'the\ 
and' etCK ceftainly did not test 
my knowledge of Atomic bon 
ding. 

The passage, (there is only 
one> is subject to five levels of 
difficulty, the twrder the level 
the more words missing. At the 
hardest level I can see some 
pointy but at the easiest it tests 
very little except your eyesight 
(cyan text on white paper I) 

The 'Periodic table' program 
tests your knowledge of the 
location in the periodic table ot 
some of the more familiar 
elements. Alternatively, you can 
select options which require you 
to apply your understanding of 
the electronic configuration of 
atoms. 

'Formulae and equations' re- 
quires you to determine reac 
tants and products. Vou also 
need tc complete equations or 
organize a selection of 
chemicals to produce a valid 
balanced equation. This pro- 
gram is awkward at first, as 
subscript numbers have been 
a signed to graphics keys, this is 
rather fiddly, as are some of the 
other inputs required p but soon 
grasped. 

'Chemfca^ deductions' tests 
your overali knowledge of 
Chemistry by supplying clues 



about the nature of a substance 
which has been ^andom^y 
selected In Electrolysis' ^ ran 
dom combination ot etectrolytes 
IS selected and you are required 
to Identify the ions present, say 
which electrode they migrate to- 
identify Ihe preferred reaction at 
each electrode arxl compile the 
ionic equation for each electrode 
reaction. 

"Apparatus' puts you back in- 
to the lab selecting the correct 
apparatus for the preparation of 
thirteen gases. Your selections 
are esta mined and the correct ap 
paratus is drawn. You are then 
required to provide a balanced 
equation. 

In 'Acids, bases ar^d salts' 
you have to complete descrip- 
tive passages and e^camme 
given reactions for validity. You 
can aJso s^e how pH levels 
change during acid -base titra- 
tions. 

The 'Organrc Chemistry' pro* 
grams are in two parts, one be- 
ing the missing word passage, ai 
the end of which the content is 
represented diagramatically. 
The second requires you to iden- 
tify isomers, homologuos and 
compounds with similar reac- 
tivity. Chemistry being the com- 
pleit animal that it is I make no 
apologies for the descriptions 
above, these being necessary to 
give a fair picture of the pro- 
grams. 

As a package this covers 
almost everything that the exam 
student is likely to require. 
Graphics, where applicable, are 
competent and the complete 
suite goes a long way to making 
the Subject more approachable 
and enjoyable. Although com- 
petent I feel the overall presenta- 
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liori IS lackmg in some area&. 
Theic is also a bug which en uses 
0I1& program to crash artd est? 
viOLisly need^ sorting out i 

This is not a cheap package, 
and there are several pfograms 
availatile al prfrsen! froni other 
companies which do the job 
aquatly well but if you have a 
need for 3 revision pack<^ge i hen 
this CQuM go very well with 
thos^e httte packs of cards! 

Software 
directory 

Now lo software of a different 
kind^ thai contained as enlries m 
aSoftw^ireDirtfCtOtv. from Mac- 
dongldnind Eviin!>Lld. ThijdfreC- 
tory IS arranged according to 
subject areas and is designed to 
provide atl types of educational 
establish men I pnmarv- secon- 
1.iry and beyond with up-to- 
date and concise ir^fofmatiun on 
educationai software currently 
available. 

The entries appear 
alphabetical ty by software title^ 
and provide a guide to the age 
group where possiWe. Each en- 
try indicates the machine which 
the software runs on and the 
form it take^ Prices are mcliided 
though purchasers are advised 
to check details wiih the sup 
pliers prior to purchase. The 
whole range of curriculum sub 
l&cts is covered and the two 
largest sections. Mathematics 
arid English, are divided into 
broad age groups. As well a$ 
subject software the directory 
al^P gives an extensive 
bibUography of educalior^al 
computing references, together 
with lists of periodicals, com- 
puter organisations, computers 
lor Educatron snd a tjst of soft^ 
ware suppliers whose software 
IS inctuded within the directofy. 

The Directory is certainly 
comprehensive but, as with 
similar books covering other 
areas, it suffers mthat it seeks lo 
embrace too large an area. The 
age range, beginners to secon- 
dary and beyond, is |ust too 
targfi to be of use to specific 
users, say in a Primary School, 
who would look to other sources 
el ififofmation. The maior 
drawback with something of 
this nature is that, tike micros 
themselves, as soon as ft is 
released it is out of dsto. There 
are notable omissions in certain 
subject areas, software that has 
been widely reviewed 
elsewhere, but. then again if 
they don't send details . - . 

These Dmissiofis illustrate 



the speed with which such 
publications become dated- 
Many programs remain a 
mysteryp there is Mtle or nothtng 
m the directory lo indicate their 
educational nature i know what 
Dar and Log.o do but there are 
no details within the book for 
Those who do not. Similarly, 
several of the organisations 
listed are not adequately 
described. 

This can hardly becalled a fair 
review o1 such an extensive 
book, that would require much 
more space than is avai table 
here, I would stiggest that if you 
have a need for a software 



reference book then this is the 
best that I have currently seen, 
though I personally am currently 
using some excellent programs 
that are not even mentioned 
here. 

The Direclocy is certainly 
very comprehensive snd infor 
mative^ lit is intended to update 
It at appropriate intervals) and 
overall this is a valrant effort to 
make the educaiionat field 
aware of the range of software 
cunently avatlabte, but for me it 
attempts too many areas for too 
many machines all at once! 

That's all for now, rtext i$sue 
111 be looking at some adven- 



tures especially for childrerx. 

Chemistry. 

Letts Key facts Revision Soft- 
ware, 

Spectrum 48K £11.50 
Chiirles Letts & Co,, &aiv 
House. Borough Rd., London 
SEl IDW, 

TheM & E Educational Software 

Directory 

J. Arthur & T. RuSSeM 

Macdonald and Evans Ltd 

E^tover. Plymouth PL6 7PZ 

(covers most microst CI 2.50 
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Anthony Marlow from Cheshire has sent 
in a useful little device for helping with 

SAVEing programs 
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If you're fed up with starlirsg to 
SAVE a program on cassette 
and only then realising that 
you've forgotten to disconnect 
ihe earphone plug, or with exer- 
ting a considerable force in puH- 
ing out and pushing back in the 
power supply ptug to provide a 
systenn reset, then this simple, 
ineK pensive hardware project 
nriEiy be what y oy ' re looking for . 
None of the components used is 
expensive or hard to get hold of, 
and even when put in a plastic 
case will Only cost about C 3 ,50 . 
This is much less than some 
commercially available designs 
which just comprise an on /off 
switch for £5.00. Voy don t 
have to be an electronics boffin 
to build it. although you will 
need to have access to a fine- 
tipped soldering iron. 

Feedback 

The need lo remove the ear- 
phone plug while saving a pro- 
gram stems from (he fact that 
moat domestic portable 
cassette recorders fetd the 
s^gnal thai is being recorded to 



the earphone socket. If the plug 
is not removed, then this signal 
is returned to the Spectrum and 
interferes with the signal being 
sent fiom the Spectrum to the 
cassette recorder. So a vicious 
circle is created which prevents 
the corroci signal being record- 
ed. Obviously, one could install 
a switch in the earphone Sine but 
the result i$ no more convenient 
than having lo remove and 
reinsert the earphone pSug^ 
However, a number of cassette 
recorders also possess a 5 pin 
D.I.N. input -output socket, 
w hich bs normf^lly used for recor- 
ding between two cassette 
recorders, A similar feedback 
problem could also exist bet- 
ween two cassette recorders 
and for this reason the oulput 
from I he DIN socket is normally 
switched off inside the cassette 
recorder when put into RECORD 
mode. Thus, if use could be 
made of this output rather than 
the earphone socket, our vicious 
circle will be broken 
automatically without us having 
to unplug or switch anything, 
unlike many commercral 



devices ^ On most recorders, 
however, the DIN socket oulput 
is not sufficiently powerful to 
dr^ve the Spectrum input when 
loading a program. To overcome 
This problem the simple tran- 
sistor amplifier stage I Figure 1 } 
was designed and built. Thi$ 
amplifies the signal by nearly 
five times, so that the output 
signal is capable of driving the in^ 
pur circuitry of the Spectrtim. 
Noto, however, that on some 
machines ihe DIN socket otiipui 
is independent of the volurr^e 
and tone contrcriSr 

HOW It Works 

To fully understand how the cir 
cuit wofks would require a 
detailed knowledge of semi con- 
due tor theory, However, a brief 
description of what a transistor 
does will give some insight into 
how the circuit works. Basically. 
a transistor [TR1 in our case) 
consists d1 two pieces of an im- 
pure semiconductor material 
i usually silicon) with a thin slice 
of the same semiconductor {but 
with a different impurity! in bet- 
ween them. The two outer 
pieces are called the "emitter" 
and "collector" and the thin 
slice in the middle is called the 
"base" ' , These are labelled as e. 
c and b respectively on the 
diagram {Figure 2 at. 

One of the properties of a 
transistor is that a small varia 
tion in voltage applied between 
the base and emitter (the signal! 
can cause a large variation in the 
current, I, which flows from the 
collector to the emitter. Thus, if 
a resistor is placed in the coilec^ 
tor lead iB3 ) then by Ohm's Uw 
(V IRJ the voltage at the collec 
tor will be proportional to this 
changing current, the precise 
value being determined by the 



value of R3. By choosing ap 
propriate component values m 
the circuit, any desired 
amplification may be achieved. 
Before the transistor can do 
anything, however, certain 
static dc^ conditions have to be 
set up. R1 and B2 form a poten 
tial divider which sets the static 
base voltage. Because the 
values of R1 andR2 ate high, the 
best voltage r^an still be altered 
by a small amourit when a signal 
is applied to ii via capacitor C1 
The static base voltage in turn 
sets the static emitter voltage, 
Given this, resistors R3 and R4 
set the necessary standing cur 
rent which (lows between the 
emitter and OV. The gain, or 
amplification, of the amplifier is 
set by the ratio R3 /R4 . 
Cfipacitors CI and C2 allow the 
signals to pass through bul pre 
vent the standing voltages on 
the transistor getting through 
and upsetting tl>e dx« condi- 
tions in the recorder or Spec- 
trum. The circuit takes its power 
from the S|>ectrum power supp 
ly. Since this involves cutting 
the wire from the power supply, 
a switch was added at the same 
time $0 that power could b^ 
switched off and on to effect a 
syiter^ r«set. 

Construction 

The prototype was buih on ^ 
small piece of 0.1" matrix 
Veroboard, available from most 
electronic com pon em suppliers 
The actual sijre required is 16 
holes by 1 8 holes with the cop- 
per strips funning along the 
shorter dimension. This can be 
cut from larger piece. The 
component layout and connec- 
tions are shown in (Figure 2 a). 
Begin by fitting the resistors on 
the plain side of the board. Pass 
the leads through the ap- 
propriate holes and solder them 
to the copper strips on the other 
side. Use only fine multicored 
solder i^/ttfmahe $ure the sofder 
does not bridge (he tracks. Trim 
the leads close to the soldered 
joint. Next, fit tho capacitor and 
transistor in the same way, tak^ 
ing great care that they are in- 
serted the right way round (the 
capacitors wiil be marked as be 
ing positive or negative at one 
end and the tag on the tfansistor 
case IS adjacent to the emitter). 
Now take a length o1 stereo 
screened cable (about half a 
met re I" and carefully cut one 
w ire a bout eight in che s f rom one 
endp leaving the other wire in 
tact. Strip the outer insulation 
off both cut ends and separate 
the screen wires from the cen- 
tral core, then remove about a 
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qutirter Of an inch of iitsglation 
from the core. SoIcJ^t the two 
cue ends lo the board as shown 
in [Figure 2a! with the shorter 
lertgih to the right. Two 3, 5 mm 
jack plugs are now fitted to the 
shofter length of the stereo 
cable. Separate the cable by a 
few inches before fitting the 
plugs and rertiertibeT to thread 
each plug cap on the respective 
h^U of the cable i^e^^irf soldering 
the wire to the plug! 

In each plug the caWe screen 
goes ro the outer connection 
and the core to the central con 
tact. Grey snd bfack jack plugs 
can be ohtamed to match those 
on the original lead . The DIN plug 
ts next to be wired up. Only a 
three pin plug is required even 
though the cassette recorder 
will probabiy have five or more 
pins. For details of the connec- 
tions refe^ to [Figure 2aK Next, 
cut the power supply lead about 
five inches from the Spectrum 
plug. Strip the ends of the wires 
and connect them to the rrialrix 
board m shown fn (Figure 2a). 
There's a red stripe down one of 
the two wires and, strangely, 
this was found to be the 
NEGATIVE side of the supply, 
incidentally, if seerns to be quite 
common for on© of the wires to 
break inside the moulded on 
plug due to heKing of the wire as 
t he p1 ug is pu lied ou t a r\6 pushed 
in Rather than sending the 
vvhole power supply unit off for 
a costly repair, the plug can be 
cut off and replaced with 
another, it's just a low voltage 
d.c. connector, widely available 
for lust a few pence. The 



negative (red) voire connects to 
the inside of the plug and the 
bl^ck to the outer part. 

The only remaining connec- 
tion to make is that between ihe 
board and the on /off switch, A 
short length c^n be removed 
from the power supply lead 
when cut for the purpose. Any 
single pole single throw 
IS.PST.} switch can be used. 
Just connect the wire as shown 
in (Figure 2 bl. The orientation of 
the wire is not important. Final- 
ly, thcprotoivpewasinsialledin 
a smalt plastic box for neatness. 

The Circuit in use 

Provided the circuit hss been 
built correctly, it should work 
first time. Another jack plug wsM 
be needed for the cassette ear- 
phone socket in order to switch 
off the loudspeaker when 
loading a program. Alternative 
ly, if an earphone is plugged in, 
thejn it will be possible to hear a 
pfogriam being saved, (f ihe cir- 
cuit does not work, it is likely 
that a mistake has been made in 
the construction. Make sure 
there are no bolder bridges 
across the tracks and that the 
capacitors and transistor are in- 
serted correctly. The circuit has 
been found to slight iy improve 
the ability to load sonne pro 
grams, but cannot improve 
what isn t there; most loading 
problems are due to sub 
standard recordings and badly 
misaligned tape heads. It will 
work with the new 'tufbo-toad' 
method now used by rnany 
companies 



List of Parts 

2 « 18K !4W Resistor (Rl ,R2) 
1 x470nV4W Resistor (R31 
1 ^ 1 00n%W Resistor (R4). 
1 X 6800 '^^W Resistor [R5) 

1 X lO/tF 16V Electrolytic 
Capacitor (C1 L 

2 X lOO^F 16V Eiectfolytic 



Capacitor (C2.C3K 

1 X BCl 08 Transistor ITHI I. 

1 X S.P.S.T. Switch. 

1 x3 pin DIN plug. 

3 X 3. 5 mm jack plugs. 

1 m Stereo Screened cabte^ 

0.1" Veroboardas required (see 

article). 

Box as required. 
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SANTA'S CAME 



Derek Mearns shows us what poor 
Santa has to put up with every 

Christmas. 




It's Christmas time again and 
SciOta has deliberately lelt the 
next house on his round untO 
laEst : It i^ reputed lo be the worst 
house er>v Father Christmas has 
ever had to deliver to. Even the 
norma I iv compassionate Eaister 
Bunny curses its existence) Still, 
deliver ho must and so he sets 
out on the ueaeherous journey 
across Ihe snowy artic. 

The genne has five stages 
e^ch requiring a different skill to 
complete. After the completion 
of each stage you progress onto 
the next. After finishing all five 
stages at December 1985 you 
progress to Christmas the n^Kl 
year and then to 1987, 1988 
and so on with each year being 
more difficult than the pievious 
one 



Variables 



e.b 
e 

h 

I 
P 

r 
S 
t 



y 

c$ 
h$ 
k$ 
f% 



reserved tor REAOing DATA, 

stage. 

reserved for FOR . . . NEXT loops. 

high score. 

number of lives renosining, 

print positions for the obstacles on stage one. 

reserved for RANDom nymbefS. 

score. 

various ifidudiny time on stage 3 and total of key 

presses on stege 5. 

Flay for whether or not Santa is Up in the air on stage 

4. 

K Co ordinate of Santa. 

year. 

width of roof and Chimney on staye 2. 

name of the h^gh- scorer tmaKimum 1 ietter$h 

comains the user defined keys, 

reserved tor INKEY$; 
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Program Breakdown 



A brief program is inciuded in the farm of REM statements wilhin 
The pFogram but for those of you w^io are interested ^hat followf? 
IS a more detailed program incfuding notes on what certain 
special commands (e.g. the POKEs^ do. 

t 5 GOSUBs the UDG^. OngiinallY these were part 

of the main program but were changed to a 

subfoytrne so that ihev were ser up to be 

pfimed in the instructions. 
20 The POKE sets the computer in CAPS LOCK 

mode, 
25 Sets up vari^bbs that should not be reset at 

the start of a new game 
30 Initiatise^ variables that need defining at the 

begin nmg of ea ch new game 
52 GOSUSs the main instructions. 

GO 99 Asks for the U^er Defined keys. Enter can be 

u$^d as a key but wiM present probtems in 

tines 9300 9550. 
900 995 S e ts u p va r? ables need ed for st ag © one 

including: 

9 10 P is set up to hold the print positions and 

types of obstacles. 

950 GOSUBs the NEXT STAGE and brief 

instruction reminders subroutine. 

990 This POKE stops the computet asking 
scroli ?' atlme 1070. 

995 GOSUBs the traffic lighi countdo^A^r\ 

subroutine. Both this and the subroutine 

activated at 11 n^ 950 occur at the start of t .i ^ 

stage. 

Contains the main body of Stage 1 . 

Checks for INKEY$ and detects collisions 

Gives you a bonus for completing Stage 1 and 

GOSUBs the corvgratulations message (also 

activated each stage). 

Determines the width of the roof and sets up 

the screen. 

Contains the Stage 2 'action', 

Prints the chimney and determines the speed 

For Stage 3, 

Stage 3 proper, 

Initialises screen and variables for Stage 4. 

Stage 4 routine when there ts no snowball. 

Ditto for when there is a snowball present. 

Performs Santa's leap over the Christmas 

tree. 

Sets up the variables and screen fof the next 

stage. Note that the ink colour is set to 5 

(cyant yet the houses are printed in yeUow so 

that their ATTRibutes are different. Thus a 

collision with the houses can be detected 

using the ATTR command in Sine 372 
3620 3800 Con I a ins the main part of Stage 5. 



1000 1070 
1900 1980 
2000 



2020 3040 

2100-2220 
25102590 

2600 2800 
3010 3090 
3100 3130 
3200 3240 
3300 3330 

3600 3617 



roni there on the R£M statements serve just as well as a 
description would so you can go through them if you need a 
breakdown of the latter parts of the program S msinly 
subroutines 



LET L«3 



BORDER 



I REM ^^HI^^3HHHt#«'iH«-##### 4^ ##•«#### 
*Un<ierl Ined characters* 
♦are entered in ♦ 
♦GRAPHICS mode, ♦ 
♦♦♦♦♦♦*♦#♦♦*■»♦##*♦♦#♦♦# 

lis REH INITIALISE SREEN AND 
SOME VARIABLES 

22 GO BUB 101 



75 LET H-^0l DIM H« ( 1 ) 

30 LET Y«l: DIM K»(4J I 
t LET S-0 

40 BRIGHT mi PAPER 0: 
t CLS I POKE 23658pe 

50 INK a: PRINT AT 0,2| BRIGHT 
If -SANTA'S CHRISTMAS NIGHTMARE' 
"(TAB 5r ' 

H7 nn SUB 9700 
■55 REM DEFINE KEYS 
nT INK 6 5 PRINT AT 0,2 I BRIGHT 
lr»SANTA*S CHRISTMAS NIGHTMARE* 



* i TAB J?! * r^fi'^^'^ W) *'! ' ■ ' ^ I 



<S0 INK 5: PWINT AT Sp0I "WHICH 
KFYS WOULD YOU LIKE "? LEPT;' 

' ' "ftlGHT: »• ' • "UP: ■ ' ■ •down: ■ 

70 FOf? P-1 TO 4- PRINT AT F-»2 + 
6*10! FLASH 1!"'" 

80 LET R*-INKEY«: IF R«<> " " TH 
EH GO TO 80 

90 LET R»-1NKEY«: IF R*-"- THE 
N GO TO 90 

<?5 BEEP .03,20: PRINT AT F»2+6 
,ie»;p*: let k*<F)«R«: NEXT F 

97 FOR F-1 TO a: for G- 1 TO 4: 
IF F^^G THEN NEXT 6: NEXT F: GO 
TO 100 

99 IF KC(F)>aK«(G) THEN CLS : 
GO TO 57 

99 NEXT G: NEXT F 

100 GP TO 200 

101 REM DEFINE GRAPHICS 
]03 RESTORE 100 

105 FOR G^IAA TO L59: FOR F^B T 
O 7: READ A: POKE USR CHR* G+F,A 
: NFXT f; next g 

110 DATA 2e,Z8»B,62,e,2S,Z0p20 

170 DATA !56t 124,214, 186, 124,214 
, J46, 16,24,52,82,255, 169,255, 15:^ 
, 235, 56, 120, 44,46, 42,58,40, 104,2 
4 , 36 , 24 , 36 , 66 , 66 , 36 f 24 

130 DATA 18,63,2S4,252»124,62, 1 
27, 1 18 

140 DATA 30^30,76,111,236,255,2 
55, 126,0, 1 , 1 ,3,255,252,68,68 

150 DATA 1,3,7,15,31,63,127,255 
,128, 192,224,240,248,252,254,253 

1^0 DATA 102, 102 » J 02, 102, 255,25 
5,255,255 

170 DAtA 0,0,64,96,224,255,255, 
126,28,62, 127, 127, 127,73,42,28 

180 DATA 255,32,32,255,255,2,2, 
755 

190 DATA 60,66,129,129,129,129, 
66 , 60 , 6Pf , 1 26 , 255 , 255 , 255 , 255, 1 26 
,60 
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i^"? RETURN 

*50fl REM SCREEN 1 

90Z BI^IGHT 0: PAPER 7; BORDER 7 
; CLS 

905 INK l: PRINT AT ll,l»fPLEft 
SE WAIT" 

910 DIM P(Y#79p2>: FOR F*l TO Y 
»79S LET PtF,l»*INT (RND*30M1: 
LET PCF,2J=INT («ND*3)^14A: NEXT 

F 

920 INK 1! LET N=0: LET E=l: LE 
T X=i5 

950 GO SUB 9B00: INK 2: CLS 

990 POKE 73692^255 

99!^ GO SUB 9900 
1000 FOR F=l TO I0mz LET S=S+ 1 
1050 PRINT AT 0,XI-H" 
1060 IF F<B0 THEN FOR 6=1 TO Y: 

LET N-N+l; PRINT AT ZlpPtN.lM 
INK 0iCHR* P(lvi,2J: NEXT G: PRINT 

AT 71j0( INK 4(Ve-|AT 2lp3H"B- 
1065 GO SUB 1900 

1070 PPtMT AT 21, 0t INK 8| OVER 
1,,,,: NEXT F: go TO 2000 
1900 LET R*=TNKEY«: FOR G-1 TO 4 
: IF K*{G)bR» THEN GO TO G*^7C ^ 1 



900 
19 10 
19?0 
RINT 

00 

1930 



NEXT G: go TO 1960 
IF ATTR (lpX-l><>5B THEN P 
AT t,K-l| INK 2;-f|AT 0^X1 
INK 1 ! GO SUB 9000: GO TO 9 



LET X»X-"l: IF X»0 THEN LET 
X«X+l: GO TO 1960 
1935 RETURN 

1940 IF ATTR (l,X+n<>58 THEN P 
RINT AT i,X+l| INK 7|-L"|AT 0pX| 

■ *: INK i: GO SUB 9000: go to 9 

00 

1950 LET Xs^Xti: IF X-31 THEN LE 

T X-X-t: GO TO 19A0 

1955 RETURN 

I960 IF ATTR ri,XJ<>5e THEN PRI 

NT AT l.Xi INK 2|^L*1AT 0pX|* *t 

INK l: GO SUB 9000: GO TO 900 
1960 RETURN 
S000 INK l: LET S«S+50»L: go SUB 

9B70 
2005 PAPER 0: BORDER 0: CLS 
?0 1P RFM *5TAGF 7 

74^70 INK 5: LET E=2: GO SUB 9500 
r INK 6: LET U=10-Yt IF U< 1 THEN 
LET U«l 

2030 LET c%= ' ^mtmmamm' ( to u\ 

2040 PRINT AT 15, 1 6J "L* I TAB 16?* 
2100 PRINT AT 17^ l5-y/2; •/:* |C«t • 




J*"* FOR F"l*i TO 21; PRINT At F,i 

S-y/2tC»! *1»* : NEXT F 

2110 GO SUP ^900: FOR Fs0 ro 29! 

PRINT AT 0,Ft INK 2i" 1-' i INK ^ 
I'H*: IF 1NKEY«-K*i4l THEN GO T 
O 7200 
Z120 NEXT F: ink 5: GO SUB 9000: 

fiO TD 2010 
7200 LET X=F+l: PRINT AT 0pXf IN 
K Z|'k"l INK 6|*H*: INK 2: FOR F 
= 2 TO 13! PRINT AT F-l^Xj" " I AT 
FpX;-H-tAT F + l,X[*:i-: FOR G-1 TO 

40: NEXT g: next f: if x^ia the 
N let s-s+100: go to 2250 

2210 FOR F^14 TO 15: PRINT AT F- 
I, XI" 'SAT F,X{-HMAT F4ipXl*a-: 

FOR G=l TO 40: NEXT 6: NEXT F 
2220 IF X<16-(W/2*1J OR X>16+y/2 

THEN FOR F=16 TO 70: PRINT AT 
r-|,Xt" "lAT F,X|-H"|AT F+lpX|"a 
•: FOR G*l TO 40: NEXT G: NEXT F 
: INK 5; GO SUB 9000: GO rb 7010 
7750 CLS 

2300 INK 5; LET S*S+50+20#L: SO 
SUB 9670 

2500 REN STAGE 3 

2510 CLS : LET E»3; INK 5: GO SU 
B 9800: INK A: FOR F-5 TO 21: PR 
INT AT F, 12t "Li'lTAB 19|*N-: NEXT 

F; print at 4, 121 " NNHNNNNN * ; RO 
R F-0 TO 3: PRINT AT F * 1 3 S ' bUi' I T 
AB 171 ■NN": NEXT F 
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2320 PRINT AT 2 1 , 1 " lillNIiLiiiLililiiilili 
NNiiN"iAT A, 13i "Liilli" I AT Z0|12|' 



X-15: PRINT AT 



w=ifl-y: fF \j< I 



2530 LET 

K z; "fl" 

Z540 LET 

T W=l 

2550 LET W-U/2 

?5<?*» GO SUB 9900 

260«?l INK 5: FOR F = 21 TO 

l: FOR G=l TO W*-*: NFXT 



THEN 



IN 



LE 



U)i 



IF F<21 



6 STEP - 
Gt PRINT 
THEN PR 



IF R*=K«(2I 

NF>CT g; PRI 
INt<EY«*K«(2 



AT 
!NT AT F+1 , lAf ■ 
26 1*? LET R*=!NKEY? 
THEN GO TO 2700 
?615 FOR G=-l TO W*4: 
NT AT F,i6!"^'"'; IF 
li THEN GO TO 3700 

2A20 NEXT F; FOR F-6 TO 21: FOR 
R=l TO U*4: NEXT G: PRINT AT F-l 

,i6i" ■;at F,i6i"™^": if inke 

Y«=K*(2t TH^N GO TO 2700 

Z62S FOR G=l ro U»4: NEXT G; IF 



THEN PRINT AT F,16f' 
INKEY»=5K»(7) THFN 



GO 


TO 


PRIN 


TO 





« « 


Nf 



P<21 
2627 IF 
2700 

2A30 NEXT F 

2640 PRINT AT I 7, « J - T IKl£ t " ; 

T AT 20,l2j- ■: FOR T-20 

STEP -l: PRINT AT 17,5JT|" 

XT T: FOR ¥-\ TO 40: NEXT F: INK 

5: GO SUB 9000: GO TO 2500 
2650 FOR F=fi TO 21: FOR G= I TO W 

^^4I NEXT g: print at f, 16j •••■^-i 

AT F'1,16; INK 2i-S-: IF INKEY*" 
K« < n THEN GO TO 2690 

2658 PRINT AT F-l, 161 INK 2» "3 

• : FOR G=l TO W*4: NEXT 6: IF F< 
21 THEN PRINT AT F, 16f ' t^ssm' 

2659 IF lNKEy«==K«( 1 J THEN GO TO 
2690 

2660 PRINT AT F-i,16f "; NEXT 
F; PRINT AT F-2,16J INK 2;"n": 

PRINT AT 17,0J -time: " : PRINT AT 
20,14;* ": FOR T=20 TO STEP -1 
; PRINT AT 17,5jTi* ' : IF INKEV* 
•K» ( 1 ) THEN GO TO 2800 




2670 NEXT T: FOR F=l TO 40; NEXT 

F: INK 5; GO SUB 9000 
2690 PRINT AT F-l, 16;* • t AT F, 
I6t--^-: FOR F-F-l TO 20: PRINT 

AT F-i,i5i" -;at f,I5; ink 2;'n 

": FOR G=| TO 40t next G: NEXT F 
; PRINT AT 20,15} INK 2l*P«i FOR 

F=l TO 40: NEXT F: INK 3: OO SU 
B 9000: GO TO 2500 

2700 LET X=16: PRINT AT 5, 15S " " 
: IF F-6 THEN GO TO 2650 
2710 IF F>6 THEN FOR F-6 TO F-l 
: PRINT AT F-l,16f "JAT F,16l ! 
NK 2f-R": FOR Q-1 TO 40! NEXT Ql 

NEXT F: print at F-l, 16; INK 2i 
■E": FOR F-L TO 40: NEXT F: INK 
5t 60 SUB 9000: GO TO Z500 - 
2S00 FOR F«15 TO STEP -l: PRIN 
T AT 70, f; ink 2| "B ": FOR G-1 T 

o 20: NFXT g: next F 

290tl TNK 5: LET S=S + 50* ( T* 10) *L: 

GO SUB 9820 
:^000 Rf^M STAGE 4 

3010 LET E=4: INK ^; GO SUB 9800 
3020 TNK 4: FOR F=101 TO 61 STEP 

-20: FOR G=l TO 30; PLOT 30-G/2 

,f-g: draw g, 0: NEXT G: next Ft 

INK 7: FOR F=26 TO 34: PLOT F,l6 

: DRAU 0, 15: NEXT F 

3030 INK S: FOR F=0 TO 15 t PLOT 

20-F/2,F: DRAW F+?0,0: NEXT F 

3040 LET W=10-V; LET W=W/3: IF W 

<1 THEN LET W=-l 

3090 LET X»30: INK 7: GO SUB 990 



3100 PRINT AT 21,X; INK 2i'Q * 

3110 FHR F=| TO W*4: NEXT F; IF 

INKEY*'^K»( I ) THEN LET X=X^l: LE 

T S«5+l: IF X-6 THEN GO TO 3300 

3120 IF RND<,15 AND X>11 THEN L 

ET U = 0; PRINT AT 21,X; INK 2|"£i 

■ : GO TO 3200 

3130 GO TO 3100 

3200 FOR V-V TO 31: FOR G-* 1 TO W 

♦4: NEXT G: LET S-S+l: PRINT AT 

21, F-l!* P*\ IF F-K AND LI-0 THEN 

PRINT AT 2l»Xi INK 2;'!i.": FOR 
F=l TO 20: NEXT F: ink 5: GO SUB 

9000: GO TO 3000 
"5210 IF 1NKEY*-K*<3) AND U=0 THE 
N LET U=l: LET T«'0: PRINT AT 21 
,x; ■ ■ ' 

3220 IF tl»l THEN LET T = T*i: IF 
T»S THEN LET U=0: PRINT AT 20, X 



3730 PRINT AT 2l-U,Xj 
IF F=X AND U=e THEN 



t NK 2 ; " Q" : 
PRINT AT 2 



2X COMPUTING DECEM3ER.JANUARY 138S 



89 



SANTA'S CAME 



1^X; TNK ?J*E-: FOH F-1 TO 2»I N 
EXT F: INK S: GO SUB 9000: GO TO 

3000 
3240 NEXT F: LET U=0: PRINT AT 2 
1, 31;- -iAT 21,X( TNK 21 "Li" [AT 2 
0,X;" •: LET S-'S + S: GO TO 3100 
3300 PRINT AT 21, 7f- "; FOR F«20 

TO 10 STEP -1: PRINT AT F,6i TN 
K 2l"e*|AT F+l,6|' ": FOR G-1 TO 

10: NEXT Gt NEXT F 
3310 PRINT AT 10, AS" ': RESTORE 
3320: FOR F*l TO 5: READ A,B: PR 
INT AT A»B| INK 2j-R»: FOR G"l T 

10: NEXT G: print AT A,B!' "I 
NEXT F 

3320 DATA 9,5,8,4,7,3,6,2,9,1 
3330 FOR F=10 TO 211 PRINT AT F, 

01 TNK 2j*a*lAT F-1, 01" ": FOR G 
-1 TO 10: NEXT G; next F 

3340 FOR F-1 TO 200: NEXT F: INK 

5: LET 5=54-30: GO SUB 9820 
3500 REM STAGE 5 

3510 LET E-Si INK 5: GO SUB 9600 
3600 PRINT AT 20, 0| PAPER 7,,,,! 

FDR G=0 TO 5: FOR F*6+G TO 19; 
PRINT AT F,G| INK St'M'fAT F,3i- 
Gi'M". NEXT F: print AT 049, 0| I 
NK 6(»J'(AT G+3,3i-G| "l": NEXT G 
: PRINT AT 6,Z; INK 6i-K"tAT 7,2 
j'W'fAT 6,29|"K'jAT 7,29t*B- 
3610 PRINT AT 19,13; TNK 2i"£'i 
INK 6i -H"; LET T-tf 

3615 GO SUB 9900: IF INKEY«-K»f3 
> THEN PRINT AT 11,11; "HANDS OF 
F<": FOR F=l TO 100; NEXT F: PRI 
NT AT I 1 , 1 1 I • - : GO TO 

36 £5 

3617 PRINT AT 2,2| INK 71 "TIME: 5 
00- 

3620 FOR F=50fl TO STEP -1 
3625 PRINT AT 2,71 INK 7|Fi* ■ 
3630 IF rNKEY«=K«t3) THEN LET T 
=T+l: GO TO 3650 
3640 NEXT FI GO TO 3700 
3650 IF INKEYSO"' THEN LET F=F 
-It PRINT AT 2, 7 J INK 7;Ft' ": I 
F F>0 THEN GO TO 3650 
3655 IF F<1 THEN GO TO 3700 
364^0 NEXT F 

3700 LET T-T*2: LET T=T-i5*Y: LE 
T T=T-36: LET T«19-T: IF T<0 THE 
N LET T-0 

3710 FOR F»1S TO T STEP -l: PRIN 
T AT F,L5J INK Zl'G"| INK 61 "M-; 
AT F+i,15;' ■: FOR G=l TO 40: N 
EXT C: LET S"»S + 20: NEXT F 
3720 FOR F«15 TO 29: FOR G= 1 TO 




40: NEXT G: PRINT AT T,F{ INK 2; 
• G*| INK 61 "H": IF ATTR <T,F+3) 
=6 THEN FOR G=l TO 401 NEXT G: 
GO TO 3750 

3730 NEXT F: GO TO 3000 
3750 TNK 2: PRINT AT T,F*U" k" 1 
FOR G"-! TO 40: NEXT G: PRINT AT 
T,F + 2("£i": FOR J-1 TO 401 NEXT 
J: PRINT AT 19,F+2;'L": INK 5: G 
n I^UB 9000: GO TO 3S00 
3600 LET S35+200: GO SUB 9820 
4000 REM NEXT YEAR 
4010 LET Y-Y*l 

4020 CLS : PRINT AT 6,0? "WELL DO 
NE - YEAR ••lY*1983t' COMPLETED ' ■* 
lAT 12,01 "YOU NOU PROGRESS TO YE 
AR • I Y+ 1984" 'WHICH, OBVIOUSLY, I 
S HARDER, ■ 

4030 FOR F=l TO 200: NEXT F: GO 
TO 900 

9000 REN YOU LOSE A LIFE 
9010 LET L=L-l: FOR F-1 TO 1001 
NEXT F: CLS : PRINT AT 6,21 'BAD 
LUCK ' - YOU LOST A LIFE" i AT 12, 
l0!Li ■ LIVES LEFT' 
9015 FOR F»15 TO STEP -i: BEEP 

. I ,f: next f 

9020 FOR F"l TO 200: NEXT F: CLS 

: IF L=0 THEN GO TO 9100 
9030 INK 2: RETURN 

9 100 PRINT AT 4,0; 'YOU REACHED Y 
EAR "tY+l9e4j- (STAGE 'lEi'I'lAT 

8,01 "YOU SCORED "iS 
9110 IF S>-H THEN PRINT AT 12,0 
("YOU BEAT THE HIGH SCORF 

THE HIGH SCORE IS NOM ■ IS: LET 

H»=SJ PRINT "PLEASE ENTER YOUR N 
AME-: INPUT LINE H« 
9120 IF S<H THEN PRINT AT 12,0? 
■THE HIGH SCORE REMAINS " i H ' " BY 
•|H* 

9130 PRINT AT 19,0; "PRESS ANY KE 
Y TO PLAY AGAIN' 

9 140 IF INKEY«=-- THEN GO TO 91 
40 

9150 RESTORE : CLS : GO TO 30 
9210 BRIGHT l: INK 5: PRINT ^'Yo 
U play the part O* Santa !'| INK 

2fC«-| INK 51 ") ■• ■d»ltv»ring pr 



; 
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e'^ents to th# la^t hou^e on his 
round . " 

9220 PRINT * "STAGE I: Us^ the t e^ 
ft and right k^ys to guide Santa 

through the shqi^ avoicling th^ t 
rees t"i INK 4i-b*| INK 3f")p th 
^igloos i'i INK 75-^-i INK Sj-Jp 

the penguiiis fi INK 7i-k"t INK 
Si**) ^ndth? SrtQwmen fi INK 7S' 
E ■ i INK 5 i * ^ * * 

9230 PRINT ^ "STAGE 2: Press the 
<ioNn key to parachute +rarfl your 

sleigh i'i INK 2i*0-j INK 61 *H* 
; INK 5f"S dciwR onto the roo* . L 
and on the chimney C; INK 61 -H^ 
I INK 5f * > ^or a points tionus.* 
9235 GO SUB 9700 

9240 PRINT AT 3^0; "STAGE 3: NoN 
you are inside the chifnney and m 
ust get to the bottom using 
the li4t ("^"li . Press the rig 
ht key to step ontothe li+t and, 

Hhen the brick Ci INK 6i"N"| I 
NK 5s*)at the bottom disappearsj 

press the right key be+ore your 

t i me limit runs ou t . * 
97f5(? PRINT '"STAGE 4; CrO-i*i th^ 
floor to th# Christmas tre^ usin 
g the left k^y# When a snonbal 
1 i'l INK 7|"Eri INK 31* J appear 
SMa i t until it is near you and 

u^e the up key to jump over it- 

Wait until the snowball leaveFi 

the screen and then continue 

toi<4ard5 the Thrii^tmas tree** 
92*^fi GO SUE 97«:tpi 

P2b0 PRIMT AT 3,0? "STAGE 5! Pres 
s the up key as many t imes as 

you can Nhile the clack ticks a 
way. The more timesyou press it 
the miore height thesKeigh t"j IN 
K 2;"2"i INK 6i-H-| INK 5|") Hi) 
1 achieve* You must get high e 
riough to clear the houses othe 
rwif^e you* I I cra&h, ■ 
9270 PRINT '*At the beginning o+ 

each screen you will be givf^n a 

brie* reminder of these t 
nstructions and then traffic li 



ghts Hill count you donn to t 
he start- When the green t i gh 
t ff INK 4|"o*t INK 51^} lights 

up C'l INK 4S-P"| INK 31" I the 
^^r^^n **i 1 1 start -■ 
92B0 GO TO =?70H 

9300 PRINT AT 8, I2i "REMEMBER* : P 
RINT AT 9,0: GO TO E*50+9300 
9350 PRINT "Use keys -|K*(IU" a 
nd *iK«t2)f* to avoid the obst 
acles* Be prepared for the spee 
d increase towards the end *'l G 
O TO ¥700 

9400 PRINT ^Pr^^^ key " i K* < 4 ) i " 
when Santa is over the rooftop* 
■ : eo TO 9700 

9450 PRINT "Press key "iKftli?);' 
to step onto the lift. When t 
he brick disappears press key ■} 
K*fl)i" to step off.": eo TO 970 


9500 PRINT "Presft key " i K* CI M ' 
to move towards the tree and U^y 
*jK«(3);* to jump the snow 
bal ts* * : GO TO 9700 
9550 PRINT "Press key "iK^fSJi* 

you can to achieve h 

t hold i*ey • (K*<3) S 

won ' t work ' " 

AT 21p3|*PRESS ANY KE 
Y TO CONTINUE" 

IF INKEY**-- THEN GO TO 97 



a^i fast as 
eight. Don 
" down^ it 
9700 PRINT 



9710 
10 
97 Z0 



PRINT AT 



I i t f » I I I i J f * * I i I f 1 I ) f f I 

9730 RETURN 

9800 REM NEXT SCREEN MESSAGE 
9810 CLS t PRINT AT 6, Hi 'YEAR: ' 
;V+1984iAT 12, I2f "STAGE ^|E: FOR 

F^l TO B0: NEXT P! CLS : GO SUB 

9300: RETURN 
9820 REM END OF SCREEN MESSAGE 
9830 CLS I PRINT AT 5. 11; -YEAR; * 
IY+19B4IAT 10,0; -WELL DONE * - S 
TAGE *iE|" COMPLETED"! AT 15^11 J- 
score; "iS 

9840 FOR F=10 TO 25: BEEP .1,F: 
NEXT F: FOR F-1 TO 200: NEXT F 
9B50 RETURN 

9900 REN TRAFFIC LIGHTS 
9910 PRINT AT 1^0* INK Z|"ETAT 
Z,0t INK &J"fi-tAT 3,0) INK 4|^0* 
: FOR F-1 TO 50: NEXT F: PRINT A 
T 2,01 INK 6i-P«; FOR E-l TO 50; 

NEXT F: PRINT AT l,0i INK 2j-!:i" 
;AT 2,05 INK 6t*o-|AT 3,0| INK 4 
!■£■: RETURN 
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^^:?y^-o^i^:>j^hi-: ^ii^^'.^>^l:{^^{xir^^-i-A^^:v:zi^ 



1 J 



4. 







A brilliant two-player machine-code 
game which is a 1K masterpiece from 

Barry Smith. 






^t ■ 



P'75 









^^ 'i , ■ -r - - 

I i-^J Once this program has been Painter two, who starts work at!':; pAlfPC 



:p 









I 



\ 

H -I 






Once this program has been 
imTcrisd lht3n SAVE il beftjre 
RUNning as The slighlest error 
will cause all your wofk to be 
losi^ 



The plot 

Two decorators are franiicatlv 
rushing urDufid a room., each 
desperately trying to |3aim as 
much Dl the floor as possiblt*. 
You must guide their brushes to 
hi&lp th&rri achieve this arm Ten 
poinis^ are awarded for each 
tarus^i stfOk€ that covers an un~ 
painted seciiors of fl^oor. ]f, in 
thgfir haste, either worker strays 
onto those paris of the room 
that have so far been painted 
they will be tired,, this news 
causes Them to flu^h angrily. 
Tht^ last worker to b^ racked is 
the one to whom the score is 
given. Tea breaks are allowed 
only at the discretion of either 
player. 

Control keys 

Painter One, who starts work ait 
the left of the room is controlled 
with the foltowing keys: 

"Shift" - Up 
"Z"' - Down 
' X" - Left 
■X" - Right 



Painter two, who starts work at 
the right of the room is com roll 
ed by a second set of keys: 

"N ' - Up 
^'M'" - Down 
'/^ - Left 
*■ Space'" - Riflht 

Press "T" arvd boih workers 
stop lor a tea bieak. until you tell 
them 10 start work again by 

Entering the game 

Type in Line \ of I he Hex Lq,h1' r 
it has 321 characters aft^rr [i..? 
REM statement, that is 10 lull 
lines and one extra character 
Now, as a direct comma nsi type 
CIS. then enter Line 2 which 
has four full lines and 19 extra 
characters after it& REM. You 
may now enter the rest of the; 
program normally and r^eed not 
woffy if any of the tines float tq 
the top of thi^ screen. RUN (ho 
program. ENTER one line of 
code from the Hex Dumps After 
the last line, from Hex Dump 2, 
has been typed m, the computer 
will stop with the report OyBO 
Delete lines BO 1 in that order 
and add the tine 3 RAND USR 
16536' the fame is now reaily 
for playing, 
GOOD LUCK. 



': t ^^j^^'i--:;- * V ^" -v^^ *^\^~ -^ 






- c ^-^^i s J r ^ * :*\.*j^ C/^x f 1 7 *. * M ^>^ I '•' \ Yz. 



Pokes 

You may li^e to POKE: 
1 6&37 the paint used by Painter one. 
16542 - the paint used by Painier Two. 

1 6828 the speed of the game, This is initially 1 3 and ranges 
from. 1 = impossibly fast, to 255 - incredibly slow 



-J \ 

V 
J* 



>i 



it 



)>:^-:s^^:^:^-:y^^A!y^s-^v^ ^^^^^^'r^;^;:^ 



HEX LOROER 



1 REM P.E 

E^CEEEEEEEEE 
EEEEEECEEEE 
EEEEEEetiEEE 
t-:EFEFl!f^r:EFP 
EEiEEEEC^EEE^ 
EEEEEEEEEEE 
EEEEEEEEEEE 
EEEEEEEEEEE 
EEEEEEEEEE 

2 REM EC 
EeeEEEEeEEE 
EEEEEEEEE" 

eEeeeEEEEEE 

EEEEEEEEEEE 
aO LET R« 
Z& FOR R= 

30 LET R= 
A0 IE Rf= 
50 POKE R 

SO PRINT 



EEE EE^EEEEEEEEEEEf: CTEE 
EEEEEEEEEEEEEEE^EeEEEe 
EEEEEEEEEEEEEEEEECCEE 
ECEEEEEEEEEEEEEEeCEEiE 
EEEEEffEEEEEEEEEEEEEEE 
EFEEEEEEEEEEEEEEEEEEE 
EtEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEE 

EeeCEEEEEEEEEEEEEeEEE 
EEEEECeeeEEEEEEEEEEEE 
EEEEEEEEEE EEEEEEEEEE 
EEEEEEEEEE EFEEEEEEEEE 
EEEEEEEEEEEEEEEEE 

16514. TO 15987 

R+ (RfilGB35) «& 

'■ ■■ THEN INPUT R$ 

,16«CaDE R$+CODE R«<2 



1 



RT 0,0; R;" ■';R*r TO 2 



70 LET R*=R* f3 TO ) 
60 NEXT PI 






r>\\^Ss'^' 



■« 






m^. 



'^'^1,' 



_ ^ - ; J T 






■^-, ',-t->'v^:^-t:'^^--^:?^-o^^K'^^-^:>:;.v;^^-?>-^>. >,>>>- ^- 






J^ 
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^.- 



/iV 



4-fe-;^^^^^s.v?^^v- 






■■^^ 


^ 1 r' .fii^^.^-vi^ 






'r/c'/'V'^'-V';^^- 


VJ 


HEX DUMP 1 








il 


HEX DUMP 2 










165ia 


Be 


R6 64. 


B7 RR 08 QC 


8C 


L P 


16748 : 


93 4.0 ED ©0 


13 


21 18 


41 




lt>52a 


9C 


3C R[> 


RE a QC QC 


9c >;^i 


167S6 : 


3E 9D CB 6^ 


26 


01 3C 


la 




16530 : 


gc 


R7 B7 


BR 6S PO 3E 


97 


-' 


16764 : 


C9 ai 00 00 


23 


22 7E 


41 




1653S ■ 


32 


3C 4.1 


3E 97 32 44 


*l''v1 


5 6772 ; 


01 09 00 El 


E5 


09 CD 


4E 




16S4e 


ei 


&e 00 


2R 0C 40 E5 


ES 


■■ ^ ^ 


167B0 : 


42 2 1 00 00 


7C 


B5 20 


06 


'--i^ 


16554- : 


E5 


eS E5 


0Q 22 26 4.1 


Ol 


0'> 


; 167es : 


SB 22 BE 4.1 


18 


OE 21 


^1 ;;:■ 


1655S ; 


85 


00 CI 


03 aa 3e ai 


3e 




16 79G : 


40 CD 4e 42 


0C 


19 El 


E5 ,^ V 


16570 1 


2R 


32 IR 


42 3E 3C 32 


st> 


fj' 


16904. : 


09 CO 4.e 4 2 


3E 


FB DB 


FE 


' ^ 1 


16576 : 


4.S 


21 0(a 


00 22 7e 4 1 


7C 


fZ^ 


16B12 : 


CB 67 20 08 


3E 


DF DB 


FE 




16Sa6 : 


32 


16 4.1 


06 0B El 0E 


IR 




16S20 : 


C& 67 20 FS 


21 


34 40 


0& 




165Q4. ; 


: SiS 


C5 E5 


CD 9B 03 El 


CI 


>. 1 


16828 : 


0D 70 46 lO 


FD 


18 06 


an 




16f>02 : 


11 


03 ©0 


72 79 FE 1ft 


20 




16S4a : 


IR 42 3E FE 


DB 


FE CQ 


47 ■,\^ 


1&&10 : 


ei 


73 0D 


^0 EB 73 23 


xa 


■ ;- 


16650 ; 


20 02 2£ 33 


CB 


4F 20 


oa 


'T1 


166 10 : 


ES 


Q6 19 


2B 73 10 FC 


OE 




168S8 : 


2e 38 C8 57 


20 


02 2E 


3C 


,-.'/' 


16686 : 


OR 


Dl 13 


ai ©2 40 eo 


60 


,;: 166&6 : 


CB 5F 20 02 


2E 


2R 22 


±f=t 


-V"/ 


16634 : 


3e 


06 06 


09 12 13 10 


FC 


^'fl 


16Q74 T 


42 2R 20 42 


3E 


7F DB 


Fe 


r %,!■: 


J6&4,a ; 


ee 


07 ED 


B0 01 79 0O 


11 


\ ' 4. 


16862 : 


CB 47 20 02 


2E 


2R CB 


4F 


'•"J 


1 6&S0 : 


90 


R6 El 


09 01 34 4Q 


15 


\ ^- 


16899 ; 


20 02 2E 3C 


CB 


S7 a© 


02 


,l'^ 


16658 : 


72 


36 31 


02 0R FE 00 


20 


1 '\ ■ 


1669a : 


2E 38 CB 5F 


20 


02 26 


33 


■ H 'k 


16666 : 


*=-B 


7fi BB 


2© Fa 16 80 


72 


■ i F 


16906 : 


22 2D 4-2 0E 


IB 


3R IB 


41 


i. H 

1 " ' 


16674 


. 21 


IS 4 1 


01 00 OO 0R 


FE 


^'i 


16S14 : 


CB 7F SO 0B 


SR 


26 4 1 


'sit. 


1 ' "^ 


156S2 


. eo 


3E 97 


02 29 0t> CB 


FE 


-*r 


16922 : 


2R CD 37 42 


22 


26 4 1 


3R 


^r%^ 


366gCt : 


C6 


BO 32 


2C 4.1 CB 76 


2d 


't^ 


16930 : 


18 4 1 CS 77 


02 


22 4 1 


2R 


'% / 


166C>e : 


0^ 


CQ Ee 


01 00 00 0n 


FE 


':< 


16938 : 


3E 4 1 3E 3C 


CD 


37 42 


22 




15706 : 


eo 


oE 97 


€»2 2S 07 CB 


F& 


V^ 


1&9 46 : 


3E 4 1 C3 22 


41 


FE 33 


20 




t&7l4. ■ 


C6 


o« 3a 


44 4 1 C6 7e 


2B 


:'' 


16954 : 


05 Ce 00 ED 


42 


C9 FE 


aR 


•^ ji 


16723 ■ 


. SR 


C8 76 


2Q 26 ED 4B 


7e 


'^i'" 


15062 ; 


20 02 23 C9 


FE 


38 20 


02 , 


■ 4* 


15 730 


il 


2R QE 


4 1 09 22 6E 


4.1 


^^r 


i:.ei9 70 : 


09 C9 2B C9 


7e 


FE R5 


23 


rl\- 


1673S : 


01 


0C 0O 


El 09 54 5D 


OE 


vl 


16976 : 


03 3C 77 C9 


3e 


9G 77 


26 


-::■ 


16746 ■ 


es 


21 






^|lS->85 : 


18 F2 






^ 















fCT.€'iroilNIAN$!l 



aGhoolgif I adventufiQ from Si Bride b 
Nare'&- whal the pr^s^ say aboul il 



Tound mysslf well hook&d 
ib$olutely whiuo idwmiuf* ' 

PCw. 



^Ht SECRET OF ST. BRIDES is humourous 
woll wrFljfrn a n^ lull of odd coonecnona ~ d 

lonflo©-i.n.-cfveek romp through the roalms ot 

AngeiJi Sfazil " 

S ftl^r lating." -t^ * * * * Sif^cimlr u*9i 

"Ofi boy, do yQu get yout ^yitisJip in a l*i5t m 
thi» one A bit of alriohil l^our <MI 

'1 iQunU myf«hf w«Kk And iryly hooKfid Dfl«r onty hall an 
hour'i ptiy. It 14 witty, absorbing and above aN. Fun 
I r^commefHi itr Computmr Cwrwr 

Hey. WB rB^QFrimend jt too' Lasi or^e 10 bay tt's a 
quashed tctmmlo THE SECfiET OF £t SRl&ES 
, From SE Brides - \Xm new big riame in adveniure 




Its easy to 
complain about 
advertisements. 
But which ones? 



t*^ I O The Snow Ouoan it C8f 9S 

"^ A ADDRESS. ,*,...».,.. .....,.,,,,. 

(5 ^'on^- ,,v, IPOSTFREE) 

'1 St. Bridi't Schwl, (ZS'J 
^ ^„JIm Burlanpofi, Coufily Dc»fi«gil 
>93 kvland 

Ids (S1& 3^) ?S-«2O30 

n SPECTRUM 46K D COMMODORES* 




Every week millions of advertisements 
appear in print on posters or in the cmema, 

Mc^t of them comply with the rules 
contaimd m the British Qxie of Advertising 
Practice. 

But some of them break the niles and 
warrant your complaints. 

If you're not sure about which ones they 
arc. however, drop us a line and we U send you 
an abndged copy of the Advertising Cfxle. 

Then, if an advertisement bothers 
you, you 11 be justified in bothering us 

The Advertising Standards Aitthonty. ^ 
If Mi advertisement is wrong, we re here to put it right. 

ASA Lid.D^pt 2 IkiMvk H^uh- Ti^mn^lon P^atff.Lt>ndf>r!iWClE 7HN 



V 



Thtt ifuce a donated m th< mti^resii of hijih »andardA «.>( adve rtistnj. 
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SPECTRUM GAME 




The lure of that yellow aiuK, \ 
can almost smell iL more than a 
teac her geis i n a week [ T he i rou 
ble IS (hat nothing comes easv 
and I he previous ovvt^er put 
some preiiy formidable 
obstacles in ihe way of getting 
hold of it. 

I know It's rn the cestle bul 
the frf&t |€b IS getfincj ir^ there, 
the gatekeeper warns a pass 
num^r before letting me enter 
ai^d I think he has cannibalistic 
tendencies. Still, he's pretty 



thick and keeps saying if Tm too 
high or low. Once inside there 
are rumoured to b^ more varied 
and object ion a ble nastier to 
overcome be'arp Hnding thiJ 
gold and escaping wilh it. 

Mark has produced an enter- 
taining program which shows 
how a few in teres! ing, but in 
ihi?m^elve5 uninspired, games 
can be linked together Co pfo 
duce a mttch more e^^ective 
game. Random factors have 
been used with the aim of pro- 



ducing a game which makes ^t a 
challenge to everyone - in- 
cluding the programmer who 
lypo& it kn, a&th^re are no preset 
codes which will help the typist 
solve the game. 

To er>htince the end result a 
vanety of BEEPs and graphics 
have been used ai appropriate 
points. As the program is essen 
lially a suite of subgames. 
variables are repeated in each 
section and kept lo a minimum 
and are: 



A 


Line 520, centre line o( 




gateway. 


B'C 


Line 4210. points of 




sword. 


D 


IWan. 


E 


Bag of goW. 


F 


Hound. 



The POKE 23658.8 is to ser 
Caps Lock on, so that all entries 
are mad« in capitals and saves 
double checking tor upper; lower 
€ase 



1 REM <MiyMK N MWMiHlMMMMKKHtW 
#Un<]#rl ln«d ch«r AC t#rft-)l- 
#Ar« •r)t«r«d In # 

♦GRAPHICS mod», * 

5 REM tttt«4*MttttM60LD*fltftfH«fttl*t 
13 REM 

15 cLs : PAPER :'; cls 

2» FOR N=l TO 140: PRINT INK 

61- 'i; NEXT n; border 6 

30 PRINT AT 21 p 291 INK 61' 

AS FOR M-S TO 121 PRINT AT M, I 
0i PAPER Af BRt6KT 1|' 

■: NEXT M 

50 GO SUB 8600 

60 FOR N=l TO 5: FOR M^20 TO 4 
0; BEEP .02fM: NEXT H: NEXT N 

70 BORDER 6: IMK 0! PAPER 7! C 
LS 



80 GO SUB 8000 

90 POKE 23658,8 

99 REM ♦♦(*« INSTRUCT IONS 1*11*1 

100 CLS 

110 PRINT 'YOU ARE SEARCHING FO 
R -f INK 01 BRIGHT II PAPER &?"G 
OLD' 

120 PRINT : PRINT t PRINT : PRI 
WT 

130 PRINT -BEHIND THE CASTLE GA 
TE IS A FIERCE GATE-KEEPER. • 
: PRINT ■ HE HAS ASKED YOU FOR T 
HE PASSNUMBER ! ' : P 

RINT « IT IS BETWEEN 1 AND 100. 

HE WILL GIVE YOU 6 GUESSE 
S.-: PRINT ■ BE CAREFUL THOUGH H 
E'S 'J INK 2? 'VERY "I INK 01" 

HUNGRY ? • 

140 PRINT : PRINT INK 3 J "PRESS 

ANY KEY TO CONTINUE': PAUSE 0: 
CLS 
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477 REM ttttKPRINT GATEHttH 

300 INK 2 

^510 PRINT AT 7,91" 

520 LET e««- 

m 

530 FOR N*8 TO 13 

340 PRINT AT N,B;0«: NEXT N 
550 PRINT AT 14, BJ" O O 

5A0 FOR N-13 TO 19 

370 PRINT AT N,S|G«: NEKT N 

930 FOR M-10 TO 40 STEP 2: BEEP 

.0?,M: NEXT M 

590 INK 

600 LET TR=6; LET X-l+INT (RND* 
100) 

99? REH #iiltOUESS NUMBERtlllH 
1000 IF TR-0 THEN CLS : PRINT A 
T 10, 0f -SORRY YOU HAUE BEEN EATE 
N BY THE GATE KEEPER-VOU ARE DEA 
D': FDfi N«| TO 3: BEEP 1,-5: BEE 
P 1.5,-10: NEXT N: GO TO 8500 
1010 INPUT *PICK A NUMBER BETUHE 
N 1-100 "IZ 
1020 IF Z<1 OR Z>100 THEN GO TO 

1010 
1030 IF X-Z THEN BORDER 01 PARE 
R l: CLS : INK 61 PRINT AT 0^0i * 
YOU ARE AMAZING, YOU HAVE FOUND 
THE PASSNUMBER-: FOR N=l TO 501 

BEEP ,01,n: next n: for n-=50 to 
1 STEP -i: BEEP .01,n: next n: 
beep i,2s: go to 1500 



1040 IF Z>X then print AT 0,0;* 
TOO HIGH^TRY AGAIN": LET TR=TR-1 
: GO TO 1000 

1050 IF Z<X THEN PRINT AT 0,0;" 
TOO LOW, TRY AGAIN ': LET TR-TR- 
t: GO TO 1000 

1499 REK tttlttTHREE DOORSHMM 

1500 BORDER 0: PAPER t: INK 61 C 
LS 

1505 PAUSE 50: P?,OT 90,0: DRAW 

,100: DRAW -90,10 

1510 PLOT 165,0: DRAW 0,100: DRA 

W 90, 10 

1520 CIRCLE 127,90,10: PLOT 127, 

70: DRAW 0,-20: DRAW 15,-20 

1530 PLOT 112,30: DRAW 15,20: PL 

OT 112,55: DRAW 15,15: DRAW 15,- 

15 

1540 LET W«-* • 

1550 LET X*=' O • 

1560 FOR N-0 TO l: PRINT AT N,lJ 

INK 4|W«tAT N,13f INK 2lWC|AT N 
,25f INK 61W«: NEXT N 
1370 PRINT AT 2,11 INK 41 X« J AT 2 
,131 INK 2|X«{AT 2,251 INK 6fX« 
15B0 FOR N-3 TO 3 

1590 PRINT AT N,l| INK 4|U«|AT N 
,131 INK 2|W«1AT N,25t INK 61 W«; 

NEXT N 
1600 PRINT AT 0,0|'l"rAT 0,i2|"2 
■I AT 0,241 -3- 
1700 LET DR = 1 + INT (RND4-3) 
1710 INPUT -WHICH DOOR?" I CD 
1720 IF CD-DR THEN GO TO 2000 
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1>30 IF CDODR THEN GO TO 4000 

1999 REM ttnm GDLDSEARCH ttNtl 

2000 BORDER 3: PAPER 7: INK 0: C 
LS 

2010 PRINT AT 8,01 -YOU'VE FOUND 
THE RIGHT DOOR THE GOLD IS H 
EDDEN IN THIS ROOM. TO FIND IT YO 
U MUST MOVE UITH THE CURSOR KE 
YS. GOOD LUCK" 

2020 FOR N«l TO Ai FOR M=0 TO 40 
STEP 5: BEEP .13,M: NEXT H: NEX 
T N: CLS 

2030 LET X-INT (RNI}«22> 
2033 LET Y»INT (RND432) 
2040 PRINT AT X,Y| INK 7J "G" 
2030 LET fl-12: LET B-IZ 
2060 PRINT AT A,B|" " 
2070 IF INKEY*-"* TH^N GO TO 20 
70 
2073 IF INKEY««-3- THEN PRINT A 

T a,b; ■ •: LET B=B-1 

20B0 IF INKEY»^-fi- THEN PRINT A 

T A»BJ - •: LET A=A+1 

2083 IF INKEY«="7- THEN PRINT A 

T A,B; * -; LET A=A-I 

2090 IF INKEY»=-8- THEN PRINT A 

T A, Bf • • : LET B^B+t 

2100 IF A<=0 THEN LET A=0 

2103 IF A>=21 THEN LET A"21 

2110 IF B<»0 THEN LET 6^0 

2115 IF B>-31 THEN LET B=31 

2120 IF ATTR CA,B)-63 THEN GO T 

O 2500 

2130 GO TO 2060 

2200 PRINT AT A,Bf ■ 

2499 REM *I*»(»FIND GOLDttNH 

2500 BORDER 2: PAPER 6; INK 2: C 
LS 

2305 PRINT FLASH 1 | AT 10,0J*i!! 

!YaU HAVE FOUND THE GOLD? •!!!■: 

FOR N='l TO 10: BEEP .2,25: BEEP 

.1,15: BEEP .3,20! NEXT H 

2508 PRINT AT A,B|» *: PAUSE 13 



2510 BORDER &: PAPER ?l CLS ; IN 

K 

2520 PRINT AT 4, 1| 'YOU STILL HAU 

E A DREADFUL HOUND TO OVER 

COME BEFORE YOU CAN TAKE YOUR 

GOLD HOME. ■ 
2530 PRINT AT S .IS'HE IS GUARD 

ING THE EXIT TO THE CASTLE. LU 
CKILY YDU FIND THREE STONES ON T 
HE GROUND. CAN YOU KIL 

L HIM WITH ONE OF THESE?" 
2540 PRINT AT 14, If 'CHOOSE YOUR 
ANGLE CAREFULLY (Between 30 



and 80 degrees) " 
2550 PAUSE 800 

2599 REM *ttl CONQUER HOUND ttttM 

2600 BORDER 4: PAPER l: INK 6: C 
LS 

2610 LET H«TNT (RND*23+5J 

2620 PRINT AT 21,0i INK 71' "lA 

T 21,1; INK 2; ■ 

2630 PRINT INK A! AT 19, HJ' 

-|AT 20. HI' MAT 21, Hi " 

■!AT 21, HI BRIGHT 1| " " 

2640 FOR S«l TO 3 

2650 PRINT AT 1,0 J "SHOT NO.'jS: 

INPUT *Enter angle^ uf shot" i A 

2660 LET A=INT Ar IF A>80 THEN 

INPUT 'Angle too great, enter aga 

in'IA 

2665 IF A<50 THEN INPUT "Angle 

too Qmall, enter Again") A 

2670 FOR N»0 TO 100 

2680 LET X^INT (0.062»N* (90-A) ) : 

LET B=N*(100-N); LET Y-lNT (B*0 
.05) : PLOT X,Y 
2690 BEEP 0.1pB/I00 

2700 LET L=^21^INT (Y/8) : LET C = I 
NT (X/8>: IF ATTR (L,C»>64 THEN 

GO TO 2750 
2710 NEXT N 

2750 IF C-H THEN GO TO 2800 
2700 NEXT S: IF S>3 THEN PRINT 
AT 10, 21 "OH, DEAR, YOU FAILED. 

NOW YOU WILL STARVE TD 
DEATH IN THE CASTLE': PAUSE 2 
30: GO TO B500 

2790 INPUT 'Press ENTER for anot 
her shDt'TZ»: GO TO 2640 
2800 PRINT FLASH IJ'YOU HAVE K 
ILLED THE DREADFUL HOUND. NO 
W YOU MAY GO THROUGH THE DOOR U 
ITH THE GOLD-: FOR N=l TO 3: BEE 
P .5,12: SEEP .73,20: NEXT N: CO 

TO 3000 

2999 REM ttttHGET HOME**l*« 

3000 BORDER 4: PAPER 7: CLS : IN 
K 

3010 PRINT AT 3,0!" YOU ESCAPE F 

ROM THE CASTLE AND FIND YOURSEL 

F WITH THE GOLD AT THE TOP OF 

A GRASSY HILL. ' 

3020 PAUSE 100 

3030 IF RND>.7 THEN PRINT AT 10 

,01 "SUDDENLY YOUR BAG OF GOLD 

DROPS, AND IN YOUR HASTE TO 
RETRIEVE IT YOU TRIP. 
YOU ARE FALLING ": FOR N 



' 
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= M TO 21^ PRINT AT N»3) "falling 
,,,■: NEXT N; for N*1 TO 3: FOR 
M»50 TO e STEP -21 BEEP .eZ,M: H 

EXT h: next n: beep 1,9,-10: bee 

P 2 , -25 : GO TO B500 
3040 PRINT AT 10,01 "YOU WALK DOW 
N THE HILL SLGULY, YOU ARRIVE K 
ONE AND LIVE IK PEACE UITH A 
LL YOU NEED,"''" CONGRATULAT 
IONS'*: FOR B=5 TO 33 STEP 3: BE 
EP ,3,B: next B: for B=36 TO 4 S 
TEP -4: BEEP .3»B: NEXT B 
3050 PAUSE 100: GO TO 6500 

3999 REM ltlll»LIFTI*1<« 

4000 LET M=1*INT (RND#2) 

4010 IF CD=M THEN BORDER 61 INK 
0: PAPER 7; CLS : LET TR=6: LET 
X=l+INT <RND*100) : PRINT AT i0, 
l; "IT WAS A LIFT' 

LOOK WHERE YOU ARE NOW ■ i 
(PRESS ANY KEY TO SEE) •: PAUS 
E 0: CLS : GO TO 300 

4019 REM ltltltDRA60HH4*# 

4020 IF CD< >W THEN BORDER 2: PA 
PER 7: CLS : INK 0: PRINT INK 1 
t PAPER 6( "THERE IS A DRAGON!!!" 
4030 OIH A«{ 10, IS) 

4040 LET A» ( 1 J = " 

m 

4045 LET AS ( 2 ) - - 
4050 LET AStS)"" 

40S5 LET AS{41-" 

m 

4060 LET A«t5)=" 
4065 LET A«(6)b' 
4070 LET A«(7)=- 

m 

4075 LET A«(8)"* 

40S0 LET A* (91=" 

■ 

4085 LET A* (10)=" 

4090 FOR N=l TO 10: PRINT AT N+3 
»6| INK 2|A«(N)t NEXT Ht FOR M^l 

TO 4: BEEP 1,-10: BEEP 1,-5; NE 
XT N 

4100 PAPER 7: INK 01 CLS 
4110 PRINT AT 4,01 -WILL YOU ADVA 
NCE (Key ""1"") OR RETREAT? tKey 

■■0--) ' 
4120 IF INKEY»="" THEN GO TO 41 
20 



4125 IF IMKEY«»-1 
200 

4130 IF INKEY«o"fl 
500 

4200 PRINT AT 8,4r" " t AT 
"! AT ll,4i • "tAT 12,41 ■ 

4210 PRINT AT 10,01 " 



THEN GO TO 4 



THEN GO TO t 



9,41 

m 



4220 PRINT AT 14,0|"YOU SEE A SW 
ORS LEFT BY A PREVIOUS ADV 
ENTURER.": PAUSE 100 
4230 IF RND>.5 THEN PRINT AT 17 
,0t "UNFORTUNATELY THE DRAGON'S F 
IRE BURNS YOU TO DEATH AS YOU 

PICK UP THE SWORD*-: FOR N=3 
TO -15 STEP -l: SEEP .1,N: NEX 
T N: BEEP 1,-15: GO TO S500 - 
4240 PRINT AT 17,01 'YOU STAB THF 

DRAGON IN IT*S HEART.": BEE 
P 3,-20: PRINT AT 19, 0{ "BEHIND T 
HE BODY IS A CORRIDOR OPEN THE 

DOOR AT THE ENU. - - " : PAUSE 200: 

GO TO 2000 
7999 REM MHItGRAPHlCSttll** 
B000 FOR M^0 TO 5: FOR N-0 TO 7 
B010 READ C: POKE USR CHR« (144+ 
M) +N,C 

8020 NEXT N: NEXT N 
S030 DATA 247,247,247,247,247,24 
7,247, 247, 1 28, 192, 224,240,224, 19 
2, 128,0, 1,3,7, 15,15,7,3,1 
6040 DATA 24,24,60,90,24,36,36,6 
6,60,24,60, 126,255,255, 126,60,32 
, 230 , 226 , 62, 62 , 34 , 33 , 129 
8050 RETURN 

8499 REM tt((t(AGAIN7Mlt« 

8500 PAPER 7: CLS : BORDER 3! IN 
K 

8310 PRINT AT 10, l|"DO YOU WANT 
TO PLAY AGAIN" 

INKEY»«"" THEN GO TO 85 



IF 



8520 
20 

B530 IF 
6: CLS ', 
8540 IF 



THEN BORDER 



INKEY«-"Y" 
00 TO 499 

INKEY»--N- THEN CLS : P 
RINT AT 8,4; -THANK YOU FOR PLAYI 
NQ'IAT 10, 10i "GOODBYE ■ 
8550 STOP 

8599 REM l»lt*ITITLE«ltltt 

8600 INK 0; PRINT AT 9,11| PAPER 
61 BRIGHT 1 ) " 

8610 PRINT AT 10,111 PAPER 6i BR 

IGHT It" 

8620 PRINT AT 11,111 PAPER 6 I BR 

IGHT 1!" 

8630 RETURN 
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Program Details 



Pirn Ouakkelaar gives us the 
Netherlands version of 'The Three Little 

Pigs.' 



It is tha haiure of ihings that 
wolves try to eat th^ pigs and 
Ihg pigs, not Burpfi singly, are 
nonti too k^en en the idea^ 

Tha solves though, era gir- 
ting clev^f and here we find 
them Trying two d Efferent ways 
of achieving iheii aim, first by 
ballooning out of a tree to th& 
ground lo reach the piglets, and 
then, if this fails, ballooning up 
imo the tfee in order lo push 
boulders on lop of you. 

Of course, a^ parent pig 
you're not going to stand by and 
tet all this happen and are posi- 
tionad m your verocally moving 
cage armed with a boiA/ and ar 
rovws wuh which lo puncture The 
wolve's hopes, and balloons. 



We'll tet Pirn explain ihe 
wliole sordtd thing in glorious 
Techmcolour deiaiL 

Your Task 

After the intrpduction, the con 
irol keys are disptayed and you 
move into the first stage of ihe 
game. The program can con 
linue indefinitely, bul consists 
o< three main screens. Using 
your bow and arrow, you must 
sfioot the wolf's balloon to pre- 
vent him from reaching the 
piglets, (f the wolf manages to 
land safely he will eai one of 
them. 

On the second screen you 



have to shoot as many beitoons 
as possible, and in the ihird you 
also have to face the rocks th^t 
the wdH will try to throw at you. 



The Score 

On the first screen you earn 
points for hitting the wolf or the 
balloon. The wolf is worth ten 
points, bui The score for the 
bokloons depend^s on how far 
away they are. The higher up in 
rhe sky the baUoon, the more 
points you score for hitimg it. 

The further you progress in 
(he game, the harder (he 
screens becon^. 



20 170 
1 75 200 
250 

255 2035 
2400-2890 
3000 8499 
85008525 

9000-9400 

9500 9565 
^6009340 



1 r\ t f o d u c 1 1 o n . 
Confrot keys 
Variables, 

Screenl . 

Screen2 . 

Screens , 

Tree for screens 

2 & 3 

Hall of Fame (an 
put FOUtineS 
UDGs . 
Hall of Frame 
tcalculatlons 
routine) . 



Variables 

bon: the score at which you earn 

two extra pigs. 

mnow; maj^jmum number of 

wolves needed to throw the 

fock. 

dis: the distance that the wolves 

jump from. 

cag: number of cages that you 

own. 

now;w:wh the number of 

wolves on differ-ent scieens. 

pig; the number of pigs you 

h^ve. 

scj score. 

stage; si age counter, 

Oi>ce you^ve got the program 
lypedirip it can be saved wirh the 
tomnTi^fid SAVE "Poojan" 
LINE ! 



SCORE : 6310 




[^ 




^1 


asiR&» 
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REM Wa iWMM UKlMHIBICMllM W MIi 

#Underlined charac tfrrs-K- 
#ar^ entered in * 

«^GRAPHICS BOde. * 

KKKMl l lUmt W ll i lKmH I K Mi rMlfl 



20 CLS : PRINT AT 10,01 'READIN 
G GRAPH I est HANG ON A SEC. ' 
30 GO SUB 9500 

40 INK 7: PAPER 01 SORDER 0^ B 
RIGHT i: CLS 

45 LET z»-"P.e. PRODUCTIONS PRE 
SENTS-: FOR z=l TO LEN *«: PRINT 
AT :$f z + 3i z«(2> : PAUSE 5: NEXT z 
: RESTORE 45: FOR n-1 TO 3: READ 
t: BEEP .iS,t: NEXT n: DATA 0,2 
,4: BEEP .35,7: BEEP .20,4: B€EP 
.3, 7 
50 RESTORE 50: DIM a<6T: FOR t 
"1 TO 6: READ alt): NEXT t: DATA 
10,12,14,16,10,20: FOR x«<l TO 6 
: FDR y"20 TO 10 STEP -l: PRINT 
AT y,atjc)| INK )t+H-£D-|AT y-l,a 
Ixn INK i( + li-£fi-; BEEP .023, y/x 
:: PRINT AT y,a(x)|* ■: NEXT yS 
PRINT AT y + l,a(K>|, INK x + lfSD" 
: PRINT AT 3,41 INK X+l| BRIGHT 
I J -P. a. PRODUCTIONS PRESENTS': NE 
XT ■* 

60 INK a: bright l: FOR X«l TO 

6: PRINT AT 9,alKM 'E5*IAT 10, a 

lx)i'TU>i BEEP »01,0l BEEP .01,9 

: BEEP .01,10: PRINT AT 9,atK)1- 

-tAT 10,atx)|* ■: GO SUB 100: 

NeXT K 

70 GO TO 163 
100 GO TO 1004fx*10> 
110 PLOT 64,90: DRAW 0,10: DRAW 
10,-1,-1.5: DRAW -7,-5,-1.5: DR 
AU 0,2: DRAU 3, 3,. 3: RETURN 



120 CIRCLE 102,95,6: CIRCLE 102 

,95,4: RETURN 
130 CIRCLE 118,95,6: CIRCLE 118 

,95,4: RETURN 
140 PLOT 128,80: DRAW 3,0: DRAW 
5,13,1.S: DRAU -7,0: DRAW 0,-2: 
DRAW 3,0: DRAU -5,-9,-2.5; DRAW 
-3,0: DRAy 0,-2: return 

150 PLOT 144,90: DRAW 0,8! DRAW 

14,0,-2: DRAW 0,-S: DRAW -3,0,- 

2: DRAU 0,4: DRAU -8,0: DRAW 0, - 

4: DRAW -2,0,-2: PLOT 147,97: DR 

AW 6,0: DRAU -6,0,1: RETURN 

160 PLOT 163,92: DRAW 0,10: DRA 
W 3,0,-1: DRAW 10,-10,2: DRAW 0, 
10: DRAW 3,0,-1: DRAW 0,-13: DRA 
U -3,0: DRAU -10,5,-2: DRAU 0,-3 
: DRAW -3,0,-2: DRAW 0,3: RETURN 

165 FOR t"l TO 2: FOR y"0 TO IS 
FOR x»l TO 7: PLOT INK x{ BRIG 
HT yi56,72: DRAU INK xi BRIGHT 
yt 150,0: BEEP .02,0: DRAW INK x 
\ BRIGHT y 1 0,48: BEEP .02,7: DRA 
y INK xt BRIGHT yt -150,0: BEEP 
.02,9: DRAW INK x| BRIGHT y|0,- 
48: BEEP .02,5: NEXT %*. NEXT y: 
NEXT t 
170 BEEP 1,0: BEEP 1,-12 
175 DIM s(10): DIM n«(10,20>: F 
OR t-1 TO 10; LET n»(t>«" 7????? 
???????77?7? •: NEXT t 
180 INK 6: BRIGHT l; CLS 
183 LET i»-"CONTROL*: FOR 2"l T 
O LEN z*: PRINT AT 2,Z + 12;z«fzM 
: PAUSE 2; NEXT i 

187 LET z*-"UP *. KEY 

A-; FOR I-l TO LEN Z«: PRINT AT 

NEXT z 
KEY 



6,Z'»5) Z«(Z) t: PAUSE 21 
189 LET x«*-DOUN ..... 
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Z-: FOR z-1 TO LEN r«: fRINT AT 

8,£+5iz»<zm: pause z: next z 

191 let i«-'FIRE SPA 

CE-: FOR r-1 TO LEN Z»: PRINT AT 

10, Z'i'Sl z«{z} 1 : PAUSE 2: NEXT z 

193 LET T»"" Z BONUS PIGS AT 10 
,000 AND-: FOR z==l TO LEN z«: PR 
INT AT l9tZ*liT*<Tiil PAUSE 21 N 
EXT z 

iV5 LET I*= -EVERY 20,000*: FOR 
I"l TO LEN i«: PRINT AT Zl,i*9ji 
«Ti);: PAUSE 2: next 2 

199 PAUSE 30: LET i*=-Press any 
Uey tp play."! FOR z-1 TO LEN z 

»: PRINT «ijAT i,z+3;z«(x) ; : pau 

SE 2: NEXT z 

200 FOR k»0 TO 800: IF INKEY«-- 
- THEN NEXT kt GO TO 9B00 

250 LET ban- 10000: LET mnoH^S; 
LET diS«lZ: LET cag-2: LET r»Ohi=l 
9: LET pi 9*10; LET 9C"0: LET w-1 
0: LET 3tagff-=l: LET wl=5 

255 INK 5: BORDER 0: BRIGHT l: 
PAPER 0: CLS 

280 LET Hl'Ml't^S 

285 LET H«Ml<i^5: IF h>40 THEN L 
ET M=40 

290 LET di3=di5-2 

295 IF dls<=« THEN LET it 1 s^^ 

297 LET z«-* STAGE ": FOR i*l TO 

LEN z«: PRINT AT 10, 1 1 +z i z«4 z M 
: PAUSE 3: NEXT i: PRINT 5tag^ 

300 RESTORE 301: FOR «»0 TO 135 
: KEAD a: plot ink 4| bright 1| 
0,x: DRAU INK 41 BRIGHT lTa,0: 
NEXT X 

301 DATA 36,34,32,30,26,26.25,2 
4 

302 DATA 23,23,23,22,22,21,21,2 
1 

303 DATA 21,21,22,22,22,22,22,2 
3 

304 DATA 23,23,23,23,22,22,22,2 
1 

305 DATA 21,21,21,20,20,20,20,2 


306 DATA 20,20,20,20,20,20,20^2 


307 DATA 20,20,21 ,21, 21, 21,21 f, 2 
1 

308 DATA 21,22,22,22,22,22^22,2 
3 

309 DATA 23,23,23,23,23,23,23,2 
2 

310 DATA 22,21,21,22,22,23,23,2 
3 

31 i DATA 23,23,22,22,22,22,21,2 



312 DATA 21,21,22,23,22,21,21^2 
1 

313 DATA 20,20,20,19^17,19,19,1 
9 

314 DATA 19,19,19,19,19,19,20,2 


315 DATA 20,20,21,21,21,21,21,2 
2 

316 DATA 136,161,163,166,171,17 
3,175,176 

317 DATA 176,176,175,174,173,17 
2, 172, 173 

32S PRINT AT e,0t "I ' M ^IAT 1,0 

I 'I I* I AT ^,,*fr p 

330 PRINT AT 0, 8 f - SCORE I - | 5C 

335 PRINT AT 12,25| INK 21 PAPE 
R 0t ' a-lAT 13,231- ^K'lAT 1 
4,25f- ^^-(AT 15,251 '^^^^b' 
I AT 16,251 PAPER 11 INK 4| SRIGH 
T 0S-^^^^H-|AT 17,25V -■ ^^H" 
fAT la, 25t -^^^^^- I AT 19,25)-^ 
m ^"tAT 20,251 -^H .^"lAT 21, 
23 1 - ^H ^" 

340 FOR x-0 TO 7: PRINT AT x,23 
I INK 61 "e-: NEXT X 

345 PLOT 229,165: DRAW 26^0: DR 
AW 0,10: DRAW -26,0: DRAW 0,-10: 

PRINT AT 0,291 INVERSE 1| PAPER 

II* 

350 LET 9tag»-9ta9e+l: LET u>0: 

LET ••-'Oi»: LET k2-2: LET y-22 
: LET x-7 

400 LET i»-- READY ?•: FOR z-1 T 
O LEN I*: PRINT AT 12, Z-^1 1 ; Z« (Z J 
: PAUSE 3: NEXT z 

410 RESTORE 410: FOR n-1 TO 12: 

READ t: BEEP .30,t: NEXT n: DAT 
A 12,10,9,7,5,2,0,0,2,5,4,7: BEE 
P ,70,5: BEEP .30,9 

420 PRINT AT 10, 12| " 'iA 

T 12,121" 

900 LET i-INT (RND«'5+I.5I 

901 IF lis THEN GO TO 500 

902 LET X3-INT ( (<J is + RND»4 ) + - 5» 
503 PRINT AT l,lt INVERSE It PA 

PER HiNj- " 

503 IF 9c>-boil THEN LET pig>pi 
g+2: LET bon=ban +20000 

510 PRINT AT 0,14tsc|AT 0,29} I 
NVERSE ItpiSi' ' 

919 IF pl'9>0 THEN GO TO 9600 

520 IF w-0 THEN PAUSE 50; GO T 
O 2400 

550 FOR t-i TO Jt3 

352 LET t2-t-l 

333 IF t<>K3 THEN GO TO 730 
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GO S 



375 LET u-u+I 

578 IF U>«1 AND u<-7 THEN 
UB 2000+u-N'S 

5B0 IF U>-19 THEN LET pig»pig- 
1: PRINT AT 16,26? INK 01 PAPER 
-^i BRIGHT 01 -MAMA'-: BEEP .05,12 
: BEEP .03,6; BEEP .05,0: PRINT 
AT a-l,t2i PAPER 01' "lAT u»t2; 

PAPER 0i ■ "lAT U'<^l,t2} PAPER 
f "I AT u42,t2| PAPER 01 • ': LET 

u^0: LET H»w-l: GO TO 500 

600 PRIKT AT 16f25t INK 41 BRIG 
HT 0;*^^^^-: PRINT AT U,tZ| IN 
K i|-fiB-|AT u+l,t2| INK 1|"CD-|A 
T u + 2,t2| INK 7|-iJ"|AT U+3pt2| 1 
NK 7i-K-|AT U-i,t2| INK 0f'Hi-: 
GO TO 760 

750 PRINT AT 3,t| INK 7|'h*|AT 
4,tt INK 7l"I*iAT 3pt-l!* • | AT 4 
, t - II • ■ 

755 IF INKEY»»-" THEN GO TO 83 


765 IF INKEY«»"»" THEN PRINT A 
T K+Z,Z3|" 'lAT x+lp21}" ": LE 
T )(*x-l 

770 IF x<-7 THEN LET x-7 
780 IF INKEY»='Z- THEN PRINT A 
T x,23l-E -lAT X4l,21|' 't LET 

785 IF x>»19 THEN LET jt«l9 

810 IF y<>22 THEN GO TO 850 

820 IF INKEY»-- ■ THEN LET x2- 
x+t: LET y=y-l: LET a»--' 

850 PRINT AT w,23t INK 6|*UM'|A 
T x+i,23t INK dJ'NO'lAT X<K2,23| 
INK 6J-PO-IAT x-l,23| INK 6|-£-| 
AT x+l,21| INK 5;a« 

860 IF t-x3 AND y<>22 THEN GO 
TO 890 

870 IF t-x3 THEN 

880 IF y-22 THEN 

900 LET y-y-2 
1000 IF y<-2 THEN PRINT AT xZ,3 
I" •: LET y-22: LET xZ^Zl LET a. 
•=-FG-: GO TO 1050 
1010 PRINT AT xZ,y+Zl- 
10Z0 IF ATTR (M2,y)-644 1 THEN P 
RINT AT u,t2|'BS"|AT u+l,t2|-Ty" 
: BEEP .01,0: BEEP .01,5: BEEP . 
01,10: LET H-H-1: LET »c-9C+(20- 
u>«10: PRINT AT 0,14lsc: PRINT A 
T u,t2|- -[AT u+l,t2|" •: FO 
R i-'^u + Z TO 20: PRINT AT Z,t2l IN 
K 2 J BRIGHT 1 1 -J" I AT 24-l,t2f INK 

21 BRIGHT 11 "K- I AT i-l,t2| INK 
0!-B": NEXT z: PRINT AT Z-l,t2i- 
•;at T,t2l" •: BEEP ,01, -li LET 



60 TO 575 
NEXT t 



a«-"FG"* LET y-22: LET u«0: GO 
TO 500 
1030 IF ATTR <x2,y)"71 THEN LET 

sc>sc<«^i0: PRINT AT 0,t4|SC: PRl 
NT AT u+2,y|" "iAT u+3, yl" ■; 
BEEP .01,6: BEEP .01^12: LET a»- 
"EIS": LET y-22: 30 TO 575 
1045 PRINT AT x2,y| INK 5l"FG" 
1050 IF t-x3 THEN GO TO 575 
1060 NEXT t 

2005 PRINT AT u, t2j INK K "BB-iA 
T u+t,t2t INK 1I"CD-JAT u+2.t2| 
INK 7l*iJ-(AT u+3,t2| INK ^I'ti'lA 
T 0,S; INK 51- score: -iSCi" 
: GO TO 760 

2010 PRINT AT u,t2j INK lI'aS'lA 
T iji + l,t2i INK 1J'CD-|AT a + 2,'t2| 
INK 7i-ii-iAT u+3,t2| INK 71 PAPE 
R 41 -K' I AT u-l,t2{ PAPER 0| ' ": 

GO TO 760 
2015 PRINT AT u,t2t INK II'BS'IA 
T u+l,t2| INK l|-CD'tAT u+2,t2| 
INK 71 PAPER 4|»J"|AT u+3,t2j IN 
K 71 PAPER 41 -K- J AT u-l,t2} PAPE 
R 0J ■ ■: GO TO 760 

2020 PRINT AT u, t2| INK if^AB'lA 
T U+I,t2| INK if PAPER 41 'CD' i AT 

U4Z,t2| INK 71 PAPER 4|-jJ-|AT U 
+3,t2| INK 7| PAPER 0»"t"lAT u-1 
,t2| PAPER 0( ■ ■: GO TO 760 
2025 PRINT AT u,t2| INK i| PAPER 

4|-n;B-iAT u + l,t2| INK 11 PAPER 
41 -CD- I AT u + 2pt2i INK 7| PAPER 
I'ii'lAT U+3,t2| INK 7 1 PAPER 01" 
K"|AT u-1, 12 I PAPER 01' ■; GO T 
O 760 
2030 PRINT AT U,t2| INK 1| PAPER 

4CfiB-|AT U't'l^tSi INK 11 PAPER 
01 -CD- 1 AT u+2,t2l INK 7 1 PAPER 
f'O'lAT u+3,t2| INK 71 PAPER 01' 
ii"fAT U-l,t2; PAPER 4) ■ ": GO T 
O 760 
2035 PRINT AT u,t2l INK if PAPER 

Ul"aB'|AT U't^lftZ) INK il PAPER 
0i"CCi'tAT u + 2,t2t INK 71 PAPER 
t'^J'lAT u + 3,t2| INK 71 PAPER 01" 
ii'lAT u-i,t2t PAPER 41- "J GO T 
O 760 

2400 INK 5: PAPER 0; BORDER 0: B 
RIGHT l: CLS ; LET Z»-"CHANCE ST 
AGE- I FOR z-i TO LEN z«: PRINT A 
T 10, z+8i z*(z} ; : PAUSE 3: next 2 

: GO SUB 9500 

2403 DIM b(10,2) 

2403 FOR t-l TO 10 

2410 FOR r*l TO 2 

24 13 LET h(t,rl-INT ((diS+RND«4} 
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THEN GO T 



[■ I AT 1 , ff 



AT 



x,23 



?■: FOR Z=X T 

12, ll + z}z«(x) 

: LET stage^st 



+ .SJ 

2420 NEXT r 

2425 IF b (t, 1 }-b < t,2} 

24 Iff 
2430 NEXT t 
i<SBA i^RlNT AT 0,01" 
( "I ■•lAT 2,B1 ^ 
2507 FOR s(-0 TO 7: PRINT 

1 INK At ■£■ ; NEXT x 

2510 PRINT AT 12,251 INK 21 PARE 
R 01 - H'TAT 13,251' JHL" | AT 1 
4,251- ^ ^-!AT 15,251 -^^^^b* 
1AT 16,251 PAPER 11 INK 4 J BRIGH 
T 0l-MiHHB'|AT i7,25|''« M^B' 
I AT 18,251 '^^^^B"! AT 19,25f"HI 
■ ^'lAT 20,25|-^H i^-iAT 21, 
251 -^M ^- 

2515 PRINT AT 0, 8| 'SCORE: * | sc 
2517 LET !•-■ READY 

LEW I«: PRINT AT 

1 : PAUSE 3: NEXT 2 
age-^1 

25 IB RESTORE 2518: FOR n-1 TO 13 
: READ t: BEEP .30,t: NEXT n: DA 
TA 0,4,0,5^ 0,7,3,4, 4, S,2,flr, -11 B 
EEP .45,0: PRINT AT 10,8;' 

'I AT 12,121* * 

2520 LET rilt*0: LET r*0: LET cou 
nt-10: LET X2«2I LET y*22: LET ji 
-5: LET ■•-■FG' 

2525 LET r»r+i: LET ww-ll LET v- 
l: LET x21=20.6: LET y22=Z0.3 

2526 LET il=lNT (RND#6+1.5): IF 
ils5 THEN GO TO 2526 

2527 LET 12- INT (RND*6+l.5J; IF 
I 2*5 THEN GO TO 2526 

2528 IF il»l2 THEN GO TO 2527 
2530 IF r^xx THEN GO TO 2850 

2332 IF sc>«bQn THEN LET pig-pi 
9+2: LET bon-bon +20000 

2333 PRINT AT l.lt INVERSE 13 IN 
K 3fll-r-| ■ ■ 

2555 IF v-0 AND vv-0 THEN GO TO 

2523 
2557 IF v-0 THEN GO TO 2575 
2360 LET y21=y21-*9 

2563 IF INT (y21+.3)<-3 THEN PR 
INT AT 5,b(r,lM*ES»iAT 6,b(r,l> 
l-TU-: BEEP ,01,01 BEEP .01,5: B 
EEP .01,10! PRINT AT 5,b<r,l)|- 

■1AT 6,b(r,l>|" •: LET v-0: GO 

TO 2572 
2570 PRINT AT y21,b(r,l>t INK il 
fCD"iAT y21-l,bCp, 1) I INK ll|"fi 
3-lAT y21 + l,b(r,IM INK 01''^* 
2572 IF vv>0 THEN GO TO 2600 
2575 LET y22-y22-.5 



2580 PRINT AT y22,bfr,2M INK 12 
I-C2-1AT y22-l,bti*t2> I INK i2| "fi 
B'lAT y22 + l»b(r,21 I INK 01*^" 
2583 IF INT (y22+.5><-=6 THEN PR 
INT AT 3,b(r,2M "ES-JAT 6,b(r,2) 
i-TU-j BEEP .01,0: BEEP .01,5: B 
EEP «01,I0: PRINT AT 5,b(r,2}|* 

•lAT 6,b(r,2M' ': LET y2l-20: 

LET y^Z'20: CO TO 2525 
2590 IF INKEY*-"" THEN GO TO 27 
00 

2600 IF INKEY»=*"a" THEN PRINT A 
T x+Z,23l* -(AT x+1,211- ": LE 
T »{"*K-1 

2605 IF x<»5 THEN LET )i£=3 
2610 IF INKEY»-"Z' THEN PRINT A 
T «,23|" -lAT )c + i^2l!" "; LET 

X = K + 1 

2615 IF x>-19 THEN LET X"19 
2617 IF y<>22 THEN GO TO 2700 
2620 IF INKEY*-" " THEN LET «2» 
«+l: LET ««-••; LET y»y-l 
2700 PRINT AT «,Z3l INK 6l*k!^"|A 
T x+l,23i INK 6l'NO"|AT x+2,Z3l 
INK 6I-E©"|AT x-l,23t INK 6I'E'| 
AT x+l,21| INK 5!a« 
2800 IF y-22 THEN GO TO 2550 

2802 LET y'y^2 

2803 IF y<«-2 THEN PRINT AT x2,3 
!• ■: LET «*--F^": LET y-22: GO 

TO 2S50 

2804 PRINT AT x2,y+2i- 

2807 IF ATTR < >e2, y > =64+ 1 2 THEN 
PRINT AT y22-l,b(r,2J 1 -E^' JAT y2 
2,b(r ,2) J -TU- I AT J«2,y + 2i" ■: BE 
EP ,01,0: BEEP .01,5: BEEP .01,1 
0: PRINT AT y22-l,btr,2) 1 * * I AT 

y22,bCr,Z)|- ": LET y=2Z: LET 
a*-="FG»: LET vv-0; LET sc-sc + blr 
,2)*15: PRINT AT 0,l4;sc; LET hi 
t«htt+l: GO TO 2555 
2810 IF ATTR (x2,y) =64+11 THEN 
PRINT AT yZl-l,b(r, 1) I -RS'IAT y2 
l,b<r, 1) I •TU'IAT x2,y+2!* ': BE 
EP .01 j0: BEEP .01,5: BEEP .01,1 
0: PRINT AT y2l-ltb<r,l>f ■ i AT 

y21,btr,l}t" "J LET y=22: LET 
a«*-FG»: LET v-0! LET ac-ac+btr, 
2)»Z5: PRINT AT 0,14{sc: LET hit 
=»hit + l: GO TO 2353 

2B1S PRINT AT it2,y; INK 5t TG* 
2S25 GO TO 2550 
2850 FOR 9-0 TO 100: CLS 
2853 LET !•»■ NUMBER OF HITS !': 
FOR g-1 TO LEN z«: PRINT AT 8,g+ 
6|I«(9)|: PAUSE 3: NEXT 9: PRINT 
INK 7lhit 
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2B60 LET Z«-' BONUS : I00n': FOR 
9>il TG LEN z«: PRINT AT IS^g+StZ 
«C9li: PAUSE 3: NEXT 9: PRINT |h 

2G70 IF hlt=20 THEN LET z«=-eXT 

RA BONUS : 2S,000-; FOR g^l TO L 

EN z»: PRINT AT 13,g+3» INK 6J z» 

<g) : BEEP .07 J COSE z«C9)-60: NEX 

T g; LET 9c:-4C-(-2S000 

2880 LET scosc4^hlt«100 

2890 RESTORE 2890: FOR n-1 TO B: 

READ t: BEEP .35,t: NEXT r»: DAT 
A 12,9,7,9, 12, 9»7,9S BEEP .3,5 
3000 INK 5: CLS : LET l»"" STAGE 
-- FOR z«l TO LEN Z»: PRINT AT 1 
, 11 + z I z« ( z ) i : PAUSE 3 : NEXT z : 
PRINT stAge: LET *tage-at«ge+l ! 
GO SUB B900 
3010 LET now- 19 i LET w^wl+3; LET 

x2-2: LET X"3 
3100 PRINT AT 0,01 "^^^^ I AT 1,0 
1 'I I'fAT 2,0f'^^^J> 
3105 FOR x-0 TO 7: PRIKT AT 3«#23 
I INK 6« 'E-: NEXT K 

3110 PRINT AT 12,251 INK 2f PAPE 
R 01" BMAT 13,251" ^h'lAT 1 
4,25t' JB IL'IAT 13,25f -^^^^b* 
{AT 16,251 PAPER II INK 4| BRIGH 
T 0t'^^^^H'lAT 17,251 *■ ^^B" 
;AT 18,251 -^^^^B"! at 19,251-^ 
■ HflAT 20,25t-nn ■■i-»AT 21, 
25i-^H ^' 

3115 PRINT AT 0,B| "SCORE: ■ isc 
3120 PRINT AT 1,19J INK 6t-^1k''| 
AT 2,191 INK 61 "^ • 
3130 PLOT 229,165: DRAW 26,0: DR 
AU 0,10: DRAW -26,0; DRAW 0,-10: 

PRINT AT 0,29t INVERSE If PAPER 

H ■ 
31^0 LET z«-' READY 7": FOR 3t=l T 
a LEN l»: PRINT AT 12,ll+Zlz«(2} 
it PAUSE 3: NEXT il FOR t=0 TO 8 
0: NEXT t: PRINT AT 12,12|' 

■|AT I0,l2t- 
3150 LET y2«2l: LET a*-"FG-: LET 

y-22 
3152 LET K3-INT ( (d i S+RND#4) + . 5) 
3135 LET i-UNT <RND#5+1.5}: IF i 
a5 THEN GO TO 3133 
3157 IF sO^bon THEN LET pig~pi 
g+2: LET bon-ban> 20000 
3160 PRINT AT 1,1| INVERSE l; PA 
PER 1»H|" ■ I AT 0,29|nnDW- t 19-110W 
) 

3165 IF 19-naM*anDH THEN GO TO 
5500 
3170 IF W-0 THEN GO TO 5537 



3180 PRINT AT y2-l,x3| INK 7|*J' 

I AT y2,K3) INK 7;-K': OO TO 3500 

3200 LET y2-y2-l 

3210 IF y2<-i7 THEN GO TO 5000+y 

2#5 

3220 PRINT AT y2-3,x3| INK 1 I ' B& 

■|AT y2-Z,x3j INK IJ " £0" | AT yZ-l 

,x3( INK 7|-^"|AT y2,x3| INK 7| ' 

K-IAT y2+l,x3f INK 0t*a»{AT ^2-1 

,)t3+11 •■■ 

3400 IF INKEY«»" " THEN GO TO 36 

00 

3300 IF INKEY»-'«' THEN PRINT A 

T Jt*Z,23|" -lAT x + l,2l|* "J LE 

T K-^K-l 

3505 IF K<-3 THEN LET x-5 

3510 IF INKEY»»-i- THEN PRINT A 

T x,23|* "I AT K 4 1,21 I* ■: LET 

it«x + l 

3315 IF 

3320 IF 

3330 IF 

K+l: LET 

3600 



x>-l9 THEN LET k-19 
y< >22 THEN GO TO 3600 
INKEY*** • THEN LET m2» 
»*=■*: LET y»y-l 



PRINT AT x,23| INK 6t -LM-tA 
T x4l,23f INK Afao'lAJ M + 2,23; 
INK 6|"P2"(AT x-l,Z3; INK 6l"t,"| 
AT M+l,21{ INK 3;a» 
3610 IF y-22 THEN GO TO 3200 
3650 LET y-y-2 

3655 IF yC-2 THEN PRINT AT k2,3 
?■ ■: LET ««="tiC"; LET y-22: GO 

TO 3200 
3660 PRINT AT K2,y+2|- 
3670 IF ATTR {x2,y>-64«l THEN P 
RINT AT y2-3,x3j -RS-iAT y2-2,x3j 
■TU-: BEEP .01,0i BEEP ,01,5: BE 
EP .01,10: PRINT AT y2-3,)t3i INK 

0t"^-|AT y2-2,x3t*^*: FOR t-y 
2 TO 20: PRINT AT t,x3| INK 2(''J 
■|AT t + l,x3| INK 2J-KTAT t-l,K3 
t INK 0r'B-: NEXT t: BEEP .01,-1 
: PRINT AT 20,K3i INK 0I-fl*|AT 2 
l»K3i"B": LET w-H'l: LET sc^gc+y 
2-ll'10: PRINT AT 0al4f9c; GO TO 31 
50 

3680 IF ATTR (x2,yJ-71 THEN BEE 
P .01,6; BEEP ,01,12: PRINT AT y 
2,k3| ink 01-^-: LET SC-5C + 10: 
LET «»»-FG»: LET y-22: GO TO 320 


3900 PRINT AT x2,y| INK 51 ■££■ 
4000 GD TO 3200 
5010 PRINT AT 1,X3J INK 71 "J- (AT 

2,k3|-K-|AT 3,k3| ink Ai'M'lPkT 
1,m3+1| ink 0i-a'fAT l,x3| INK 
|-B"|AT 2,x3l INK 01 "■• ! LET noN 
=now-l: LET M-w-l: FOR t-noH TO 
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le: PRINT AT X,t|-H-|AT '2jtt'l*l 

NEXT t: LET y2-21: GO TO 3152 
5015 PRINT AT l,it3j INK H 'CO" t A 
T 2,x3j INK 7|-J"|AT 3,k3| PAPER 

41-K-iAT 4,k3| INK 4|-B-|AT 2,X 
3+ii INK (St'm': QO TO 3900 
S020 PRINT AT l,x3| INK i | -RB- t A 
T 2,x3|"CD-|AT 3pK3| PAPER 4| IN 
K :?!-iJ'|AT 4,w3|'K-iAT 3,k3J INK 

0t'B'|AT 3,x3+l| INK 4|*a-: GO 
TO 3500 

3025 PRINT AT 2,x3! INK 1|"QS'|A 
T 3,x3| PAPER 41 "C^* I AT a,x3| IN 
K 7|*iJ-|AT 3, m3| paper 0|"K-|AT 
6, m3| INK 0|-a<tAT 4^x3+11 INK 4 
t ■■■; GO TO 3300 

5030 PRINT AT 3,*:H PAPER 4| INK 
il'Oe'lAT 4px3|"£D-|AT 5,x3| PA 
PER 01 INK 71 "J" I AT 6,x3i'K*iAT 
7,x3| INK 0|^a-{AT 5,k3+L|-H*; Q 
O TO 3500 

5033 PRINT AT 4,x3j PAPER 4| INK 
ii-a&'jAT 5,X3| PAPER 01 -CD«|AT 

6.X3I INK 7l'iJ'|AT 7,k3|-K-(AT 
8,x3i INK 0(-H>|AT 6,m3*I|*H-: Q 

ro 3500 

5500 PRINT AT 1,19(- ■ I AT 2,19 

1 ■ 

5510 FOR t-1 TO x-2: PRINT AT t, 

221 INK At 'J^'tm t + l,22r INK 6 

1*^-1 AT t-l,22|- E ■• BEEP .01 

p0: BEEP .01, t: NEXT t 

5512 PRINT AT t- 1 , 22| ' B* S* | AT t, 

221 "TIT": PAUSE 5 

5515 PRINT AT t-l,22|" • | AT t, 

22 1 ■ 

3317 PRINT AT x + l,2H* " 

5520 FOR t-X+2 TO 21 

3540 PRINT AT t-2,23! INK 6| "LH- 

I AT t-l,23S INK 6|-Nfi-|AT t,23j 

INK6i'ES"|AT t-3,23j- ": BE6P 

.01,6: BEEP .01,2«t 

5545 NEXT t 

5550 PRINT AT 19, 23| 'E*' I AT 20,2 

3|- ^"lAT 21,231 "ly"! BEEP .01,0 

: BEEP .01,3: BEEP .01,0 
5555 PRINT AT 19,Z3|* ■ | AT 20, Z 
31' »1AT 21,231" •: PAUSE 3: L 
ET c:Ag-ca9-l 
5537 PAUSE 50 

5560 CLS : PRINT AT 0,10f 'SCORE! 

"tsc: LET z«=-PrGS LEFT : ■! FOR 

t-1 TO LEN i»: PRINT AT I0,t+9| 

:e«(t}M PAUSE 5: NEXT t! PRINT p 

5565 LET z»<'" CAGES LEFT : "; FOR 
z>l TO LEN z«: PRINT AT 12,z4^8} 



Z«{Zlf: PAUSE 5: NEXT z: PRINT C 

5567 IF cagC-e THEN PAUSE 200: 
GO TO 9600 
5570 PAUSE 100 

5573 LET KinoM^mnow- 1 : IF mnOH<'3 
THEN LET ninoM-3 

8499 GO TO 255 

8500 RESTORE 8505! FOR x=0 TO 15 
IS READ a: PLOT INK 4t BRIGHT 1 
|0,m: draw ink 4 I BRIGHT lfA,0; 

NEXT n 
8505 DATA 36,34,32,30,28,26,25,2 
3,23,23,23,22,22,21 ,21,21,21,21, 
22, 22 , 22, 22 , 22 , 23, 23 , 23 , 23, 23 , 22 
, 22,22, 21 ,21 ,21,21, 20,20, 20,20,2 
0,21,21,21,21,21,21,22,22,22,23, 
23,23,22,23,22,21 

8510 DATA 20,20,20,20,20^,20,20,2 
0,20,20,21,21,21,21,21,21,21,22, 
22 , 22 , 22 , 22 , 22 , 23, 23 , 23 , 23 , 23 , 23 
,23,22,22,23,23,23,23,22,23,23,2 
3,23,23,22,22,22,22,21,21,21,21, 
22,23,22,21,21,21,20,20,20,19, 19 
, 19,19, 19 

8515 DATA 19, 19, 1*?, 19, 19, 19, 20,2 
0,20,20,21,21,21,21,21 ,21, 156, 16 
1, 163, 166, 17i , 173, 175,^ 176, 176, 17 
6,175, 174, 173,172, 172,173 
8525 RETURN 
9000 DIM ■iC(6,30}: LET ni«{2»-" 

ABCDEFGHIJK-: LET M« 

(4J»- LNNOPORSTU V": 

LET M*t6»«" M X Y Z . ■? EN 

D RUB*: LET n-ll INK 6: BRIGHT 1 

: CLS 

9010 FOR a-2 TO 6 STEP 2: FOR b- 
I TO 25: PRINT AT a, b|iii* ( a, b) : N 
EXT b: NEXT • 

9012 LET j£*--YOU NAY ENTER YOUR 
NANE, ■: FOR z-1 TO LEN zS: PRINT 
AT 18,Z+3| Z«tz) I : PAUSE 2: NEXT 
z: LET z«-"{ USE UP /DOWN k FIRE 
>•! FOR Z»l TO LEN z»: PRINT AT 
20,z4-4|z«(z) I : PAUSE 2: NEXT z 
9015 PLOT 48,78: DRAW INK 7|160 

a* 
9020 LET X«2: LET y=5 
9030 PRINT AT x,y| OVER ll"_" 
9037 PAUSE 

9040 IF INKEY*C>-a* AND INKEYfcO 
•Z- AND INKEY«<>" • THEN GO TO 
9037 

9042 IF INKEY*-- ' THEN BEEP .0 
5,25; GO TO 9300 
9050 ir tNKEY«-*a" THEN LET y-y 
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9032 IF INKEY*»"2* THEN LET y-y 

-2: GO TO 9073 

90SS IF y>29 AND x-2 THEN PRINT 

AT 2,231 -K-: LET x-4: LET ^=3: 
GO TO 9030 
9060 IF y>23 AND x«4 THEN PRINT 

AT 4,231 -V; LET x-6: LET y=5: 
GO TO 9030 
90&Z IF *»& AND y-l9 THEN PRINT 

AT 6, 17| ■ -: LET x-6: LET y«20: 

GO TO 9030 

9064 IF K>6 AND y-22 THEN PRINT 
AT 6,201 'N-: LET x = 6; LET y=*24: 
GO TO 9030 

9065 IF y-26 AND x-6 THEN PRINT 
AT 6^241 -U": LET S£=2: LET y=5: 

GO TO 9030 

9070 PRINT AT Xpy-2^ OVER 0tm«(x 

,y-2) : GO TO 90:^0 

9073 IF y<5 AND X-2 THEN PRINT 

AT 2,51 -A-: LET y=24: LET X"6: G 

TO 9030 

9080 IF K'»6 AND y«2Z THEN PRINT 

AT 6,241 -U-: LET it=6: LET y-20 
9083 IF iC-6 AND y"ie THEN PRINT 

AT 6,201 'N*: LET x=A: LET y=17 
9090 IF x-6 AND y<5 THEN PRINT 
AT 6,3i-W: LET x*4: LET y-'23 
9093 IF x*4 AND y<3 THEN PRINT 
AT 4,51 -L-: LET x=2; LET y-25 
928S PRINT AT x , y +2 | n« ( X , y +2 } 
9290 GO TO 9030 
9303 IF M«6 AND y-20 THEN GO TO 

9800 

9310 IF K<>6 OR y<:>24 THEN GO T 

9385 

9311 LET n*(j,n)-" "i PRINT AT 1 

1 .S-i-rtPri^tj , n) 

9312 LET n-rt~l: IF rt< I THEN BEE 
P .3,-5: BEEP .5,-12: LET n«l 

9313 GO TO 9037 
9385 LET n^n+l 

9390 IF n>l9 THEN GO TO 9800 

9393 LET n«4 j , n ) ^MCf x,y ) 

9397 PRINT AT 1 I ^ 5+rt { n« ( j , n ) : GO 

TO 9037 
9400 GO TO 9030 

9499 STOP 

9500 RESTORE 9305: FOR x'0 TO 16 
7: READ v: POKE USR "Q'+XpV: NEX 
T )( 

9505 DATA 3,15,19,55,103,111,127 

,127: REK 9303 TO 9320 > balloon 

(A,B,C, D) 

9510 DATA 192,240,248,292,234,25 

4,254,254 

9313 DATA 127,127,63,15,3,1^1,1 



9520 DATA 254,234,232,240,192,/? 

8p 129, 128 

9525 DATA 1,1,1,1,1,1,1,1: REH > 

rop» (E) 
9530 DATA 0^3,24,40,127,48^24,8; 

REH 9530 TO 9335 > arrow tF,GJ 
9535 DATA 0,1,2,4,235,4,2^1 
9540 DATA 160,224,176,255,245,25 
0, 127,112, 112,252,208,208,205,20 
0,254,254: REH > Hal king MoIf» < 
H,It 

9545 DATA 41,109,255,215,255,199 
,109, 123,71,252,184,184, 184,56,1 
08,238: REH > falling mo1v« fJ,l< 
) 

9330 DATA 1 , 3, 15, 30, 56, 1 12, 255 « 8 
,0, 128, 224,240,60, 30,255, 115^24, 
53, 100, 199, 255, 199, 100,53,251 , 18 
7,251, 115, 123,251,251,251,24,8,0 
,0, 3,7,255, 235,251,251,243,243,2 
43,243,253,235 

9560 DATA 0,8,24,24,56,104,0,0,2 
4 , 28, 30, 59 , 58, 48 , , , 248 , 240 , 97 , 
A7,7, 13, 14, 14,0,0,24, 15,7,3, 1, 1 
9565 RETURN 

9600 CLS : PRINT AT 11, lU "GAME 
O^/ER": PAUSE 150 

9602 IF BC<Stl0> THEN GO TO 980 
B 

9A09 FOR j^l TO 10 
9610 IF sc<s(j) THEN NEXT j 
9613 FOR c-9 TO j STEP -1 
9620 LET n»(c+l7-nStc) : LET s(c+ 
1)-9(C) : NEXT c 
9625 LET s( j J "sc 
9627 LET n«(j >-■■ 
9630 GO TO 9000 
9800 CLS 
9805 PRINT AT 3, 10} 'HALL OF FAME 

9810 FOR z-1 TO 10: PRINT AT «+7 
,0)n«{z);' - -fsdJ: NEXT i 
9815 PLOT 0,0: DRAU INK 5(233,0 
: DRAW INK 610,175: DRAU INK 7 
1-255,0: DRAU INK 6)0,-175 
9820 PAUSE 50: LET zS>>' Press any 

key to play.-: FOR t=1 TO LEN i 
«: PRINT ttltAT i,z + 5;z«(zM: NEX 
T T 
9830 FOR k»l TO 3: FOR C-l TO 7: 

PLOT INK cf0,0: DRAW INK c;25 
5,0: DRAU INK CI 0,175: DRAU IN 
K c? -235,0: DRAU INK c 1 0,-175 
9835 IF 1NKEY»<>-- THEN GO TO 9 
840 

9837 NEXT c: NEXT k: GO TO 180 
9840 GO TO 230 
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Robin Thompson takes the tedium out 
of the game with this ZX81 version for 

2-4 players. 



On RlJNing, the prograrn will ask 
how many peopte are to pjay. 
and wlli request their names 
There will then be a brief pause 
while the board is set up and 
displayed. Instructions will be 
printed, and the game will com- 
mence, ending when aJI the let- 
ters have been used and no-one 
can cqnlinue. 

Pfease note that tha program 
ha$ no facilities for correcting a 
mistake in the players' input, so 
care must be taken when taping 
in words 

Typing [he program In should 
present no problems, other than 



the graphics characters, and 
these are listed in figure 1 . 



Variables 

Th@ main variables used by [he 
program are as loMows; 
B$ hofds the board. 
CS holds [he letters to be 
distributed amongst the payers. 
ES -holds the players' letters. 
XS holds [he players' names 
X-hotds the players' scores. 
SI -the sta^t of the diaplay file. 
P'the numbef of players ^ 
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ftgure J Scr,it£tle ijoard grafihk:^ 


■\ 








Line 8439 1 








LineB435 \ 




Lm^l T 


e^htgr^ph^ S 


Una 8445 I 


invcr^Q T 


i;W 75 


tnvers^ ipitc^ 


Lin^S450 } 




une 7aao 


inverse T 


Line 8480 \ 




Ltfw/VTO 


ktv&rbff D' 


Lim 8485 




lintfB395 


ktvst^e Spj^ce' 


Lme64?0 > 


Inverse 'D 


i me 8400 


inverse 'sp,icB 


Line 84 75 





Line by Line 


1 to 85 


initialisation of v enables and instructions. 


36 to 1 70 


print ihe scores, who is next to play, their let- 




ters, and inputting coordinates for letters on 




the hoard. 


171 to130 


work out the coordinates o1 letters to 90 on 




the board. 


311 tD318 


bonus score of 50 points when a player uses 




all seven letters in one go. 


319 to 502 


check for double or triple word score, prfnE ocjf 




score, and prepare for next player s turn. 


Subroutines 




3000 


checks to see if your letters are next to any 




others on the board, and adds the necessary 




score. 


3800 


POKEs vouf letter onto Ihe screen. 


4000 


allocates new letters, and prims them on 




screen. 


5000 


Endgame routine. Works out who scored 




most, ^nd prints oaX scores. 


6000 


initialises the array that is to hold the players' 




letters. 


7000 


works out if player gets double Or tripte word 




score. 


8000 


initialises the array ihat holds the board. 


9000 


asks how many players there are, asks their 




nameSp and DIMs arrays to hold their scores. 




names arid letters. 


9500 


prints out the board. 


9900 


routines used when all the letters have been 




used, play cominues umil no one can go. 


9998 


program SAVEd so that it autoruns. 




•_•_•_•_•_■_• 



_■_•_■_»_•_• 




1 a ■ 




_•_■_!_ 



_»_•_•_ 



i_B. 



fi fi « ■ 




»_• 



•-•«■ 



^m^ 




« • • 
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ZX81 STRATEGY 



i 1 ilj. 1 



ITS 



J' ■ ^^ ■* - n •> - 1 + * ■• ••■ -k -It % p m 

■ « * ^^ * » 't ESI «-tf ^^jr-i^^Jbft-*L/L/iJ 

4- p. .a. , .a , , rHTr.el TO GO 

f ^ *^ s ^, r 

; T i^ * « ■ ^" 4- * « ^^ « ■ « •'^ A I 



1 d Ik « I 



m ii£^p 4 «^*^* 






OUR 

TTERS RRE 



13 _ 



The 






■7 

3 
id 
il 
12 
13 
.-■■54. 
14. 
15 
I'd 

^2 

&.& 

£5 
5£ 

es 

Pc 



LET 
i_ET 
LET 



LET 

PRINT 
PRINT 
PRINT 
PRINT 

PfiUSE 

CL5 

G05UB 

c;osue 

5 LOU 
PftUSE 

PRINT 
IN THE 



^-1=3 



■SCRflS-SLE" 



14- FOR 
OR 

1014 FOR 
THEN 

67 PRINT 
7© PRINT 

ED LETTER 
7S PRINT 
73 PRINT 

E> YOUR '.JOPL' 

UR 5C0Re 
74. PRINT 
75 PRINT 

E SENT ED 



"C" R. THOHP50N IS 
10*3 

._< f %;» iL' 
9500 

4-00 

"TO INPUT YOUR sJORC' "^ 
GRID REFERENCE E-G, 
ROW l.COLUtIN i , 104. ^ 
RQiJ 10, COLUMN 4... OR 
ROUi 10. COLUMN 14. SND 
PRE 5 5 NEJ.JLINE" 



'THEN TxPB 
ftND PRE55 



THE REOUIR 
NEWLINE. ■' 



80 

51 

S3 



1100 

l&4lS,d 



9500 



7*? PAU5E 
75 POKE 
F^ST 

wL5 

Gosue 

SLOW 

PRINT AT 19 .0. 
fl TRIPLE UORD SCORE 
« DOLSBLE MOPE SCORE 
ft &OUSLE LETTER 
3 R TRIPLE LETTER 
85 PRU-SE 1000 
56 ClS 
87 GOSue 9500 

90 FOR 1=1 TO P 

91 POKE 16*iS,0 



"WHEN VOU hf\KfE FInSHE 
PRESS NEULINE and vO 

yiLL BE DiSPn=tYe[; - 

"TO USE'R BLflNK (RERR 
SV S^ SIHPLV TYPE RN 
INUER5E SPffCE*' 



■R a DENO-Ea^ 
R 3 C^ENOTE-f. 
R S DENOTES 
SCORE BND 1^ 
SCORE" 



95 PRINT RT 19,0 

93 P'DR F = l TO P 

94 PRINT *SiFi ■■3C0RE= ■ - 

55 NEXT F 

96 PQKE. i64lS £ 

9"' PRINT RT 2,£0 "ITS" wT i 2^* 
<1 ^ I) . RT f. . £0; -'TO GO" 

99 ::?D5UE 4000 
101? ='0R T = i TO 7 

101 »^iT 51si+PEEK 16396+^56**^ £E 
K. 16397 
155 LET C-sC 
15"' PRINT RT £0 0. 

RT 21 0. ■ 

■ RT 19 .0; ■ 

15 5 FOP = 1"' TO 21 

159 PRINT RT S,20. ■■ 

150 NEXT u 

164 INPUT LS 

165 IF lS= then OOTO 320 

170 INPUT n$ 

171 iOSUE 5500 

172 IP R = l THEN C-OTQ 155 

175 IF lEN i_5-2 THEN GOTO £C0 
1S0 If^ LEN L$=3 THEN eOTO £20 

166 LET k yijAL Lit TO 2? 

190 LET JsVRL Lt(3 TO 4« 

191 IF T-1 THEN GOSUB 3000 

192 GOSUB 7000 
195 GOTO 300 

S00 LET K=URL LS(1) 

201 IF K ' 1 THEN GOTO 100 

204 LET J-iJf^L Lt (2) 

205 XP .J<1 THEN GOTO 100 

206 IP T=l THEN GOSUB 3000 

207 GOSUB 7000 
210 GOTO 300 

22? IP URL Liii' 1 THEN LET h =v 
RL L4 ! 1) 

225 IP' URL L4U 1 THEN LET w=v 
RL L f " 2 TO 3 1 ' 

230 IF 'JHi. L$.2i>5 THEN t_ET f ^V 
ft"" ' 4 ; TH ■"'■' I 

235 IpOrl L*^2 -5 THEN LET ^=y 
^L L$>. 3 ; 

2J.0 Ir vRl L$i3,' >S THEN LET f- =M 

RL l4 i TO £) 
245 IF ^JRL L*i3' -5 THEN i^ET . =■. 

RL" ^$ 1 3) 
250 IF MRL L*a 1 OR URL Ls £• 
5 OR URl l $ i 3 * ^5 THEN GOTO 2-55 
2SS PRINT RT 19,0; *'RLER5E BE riO 

RE SPECIFIC^ 
260 PRINT RT 20.0; "UHRT IS THE 
255 PRINT RT 21.0;"ROU NUTIBER 
270 INPUT K 
275 PRINT ST 2l.0;"COLUNH NUMBE 

250 INPUT J 

2.35 IF J'l OR J ME OR K^l OP r. 
15 ThEN GOTO 100 

236 IF T=i THEN GOSUB 3000 

290 GOSUB 7000 
300 i_ET S*^K,U>=Mi 
302 C'OSUB 5300 

310 NEXT T 

311 CL5 

313 PRINT RT 10. 0r' t^ELL &ONE 
X i f I 'J 

314 PR TNT 

315 PRINT ■• -.'OUUE USED hLl ,' OUP 
LETTERS hNC- GAINED H S0:JU5 

OF 50 POINTS-' 

•316 PR USE 200 
317 LET Z=Z+50 

316 CLS 

319 GOSUB 9500 

320 IF 01=3 THEN SO SUB 7100 
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3S1 IF Di=3 THEN SOSUB 7200 

■324. Pftltvrr i^T 19,0; "THE 5C0RE FO 
R VOUR UOP.U gflS ";Z 

■3£S LET x(I= =:Xil) +2 

326 LET r=0 

327 Pf^UsE 150 

32a PRINT AT 19 , ; '■ 

",flT 20,0 

3S9 FOR J=l TO 17 
330 PRINT AT J,2fl;" 

335 NEXT J 

337 IF Ui = l THEN RETURN, 

34.0 NEXT I 

345 GOTO 90 

501 G03Ue 9500 

502 GOTO 3^3 
950 CL5 

2999 PEM *****4^1*********#4**-.^* 




3000 
3005 

00 

3010 

150 

3015 

200 

3020 

32S0 

3030 
3035 

30*0 

3050 
3055 

1 .. J .( = 
Bf (ir- 
3060 

3065 
306"^ 
3070 

3075 

3100 

3105 

J + l" = 

3110 

3115 

3116 

3120 

3125 

3150 

3155 

J-1) = 

3ie0 

3165 

3167 

3170 

3175 

3200 

3205 

J + l) = 

3210 

3215 

3217 

3220 

3225 

3250 

3255 

J-i; : 

3260 

3£&5 

3S&7 

3270 

3275 

3300 
3305 
1, J) = 



FR5T 

IF J si AND K=i THEN GQTC 31 

IF K=l flN& J =15 ThEU GOTO 3 

If= K = i5 AND J = l THEN GOTO 3 

IF K=15 RND J =15 THEN GuTC 

IF J = l THEN aOTO 33^'^ 
IF t<=i THEN SOTO 3350 
IF vi = 15 THEN GOTO 3400 
IF K=15 THEN GOTO 3450 
FOP L=i TO 2d 

x^ e* iK+1 , ji =zi i.L.i OR ei'.K- 

Zi ': L ) OR e S '' K , J + 1 r =2$ t L :■ OR 
,J-1;=Z5s:L' TMEM GOTO 30T0 
NEXT L 
5L0vt 
RETURN 
LET Z=Z + ^iL> 
GOTO 3^5^ 
FOR L=l To 26 
IF BS !:K + 1, Jj =2$ (L.« OR Sfs^ 
ZSi.L? THEN GOTO 3120 

SLCU 

PETLSRN 

LET 2=2 4-1* iL« 

GOTO 3110 

FOR L=l TO 26 

IF 84 lK + 1 lOJ =Zf (Ll OR Bf < K 

ZS(Lf THEN GOTO 3170 

NEXT L 

SLOU 

RETURN 

LET 2*Z+FiL* 

GOTO 3160 

FOR L=l TO 26 

IF 6* rr -1 jj sZSiLJ OR Bs - 

Zji.Li TriEN GOTO 3220 

UEXT L 

SlOM 

RETURN 

LET 2=Z+FfLi 

SOTO 3210 

FOR ^ = 1 Tfi ^^ 

IF B$ '. K-l'._i7=2$^L.' OR BS i.r- 

Z%\L? THEN GOTO 3270 

NEXT L 

SLOU 

RETURN 

uET Z=Z + F !:L' 

GOTO 5260 

FAR ' =1 ~r '"; P ■*-■ 

IF b5 t K + 1 . J J iZ$ I L J OR B* 1* h - 

z»(l:" or 8$ (K, J+1j =Z* I. L 'H 



EN GOTO 3320 

3310 NEXT L 

5LQ'..= 

RETURN 

LET 2=Z+FiL3 

GOTO 3-^1$ 

FOP L=l TO 26 

IF B$(K + 1 , Ji sZS IL> OR 6 

:ZStL> OR E$lK,J-l> =Z4tL 
EN GOTO 3370 
3360 NEXT L 

SU3U 

RETURN 

LET Zs.2+F(LJ 

GOTO 3360 

FOR L=l TO 26 

IF St iK+i ,U» =Z$(L; OR B 

Z*fL'i OR Bf'-K.J-li =Z*i.L 
EN GOTO 3^20 
3*10 NEXT L 

5L0y 

RETijRm 

LET 2=Z+FfL> 

i^OTO 3410 
FOR L=l TO 26 
IF B$iK-l, J) sZS (L> OR B 
( il:' or Bi iH. , J + l^ =2S»,L 




' TH 



1 TM 



3315 
3317 
3320 
3325 
3350 
3355 
U + IJ 



3365 
3367 
3370 
3375 
3400 
3405 
1> J) • 



3415 

34-16 
3420 
342 B 
3450 

34SS 

£r4 13OT0 34' 

3460 NEX" „ 

3465 SLOU 

3467 RETURN 

3470 LET Z=Z + F fLi 

3475 GOTO 3460 

3300 LET U=CODE 'IS 

3S05 POKE 51*',K*33+(2*33}+3 + w'' \- 

38 lO RETURN 

4000 PEM *****4****#***#******** 



4025 

4030 

4035 

00 

4040 

4045 

20, " 

4050 

4055 

4.060 

406S 

40-'0 
4100 
4101 
4103 
4105 
4110 
4115 
4120 



If w=l THEN RETURN 

FOR L=l TO 7 

IF £*(I,L"=" " THEN GOT^i 

NEXT i_ 

PRINT RT 10,20; X$<IJ , AT 

YOUR- , RT 14 >20; "LETTERS 



4;i 



12. 

RRE 



rt?lNT RT 16.21; 

POO u~l TO ^ 

PRINT E*(I,Lt : 

NEXT L 

PRINT 

DETUPN 

LET ME=MF+1 

LET G = INT !RND*100J +1 

IF ME , -^02 THEN GOTO 9900 

IF c 5 t, G f -" / •• THEN G OTO 4 1 C? - 

LET E$ H,i_i =CS<Gi 

LET Ct tG.i ='■/" 

GOTO i040 



5000 REM **#«**4ir4#***#****5.4j.^^ 

5001 LET H=0 
5003 FOP 1=1 TO P 

5005 IF H'Xtlj TrtEN LET n^Kyl- 

5015 NEXT I 

5020 FOR Jsl TO P 

5025 IF XfIV=H THEN GOTO 505e 

5030 NE^'T I 

S^SiS PRINT "UEl^L C-QNE '.xstl' 

5060 PRINT "VOUME UOW" 

5065 PRINT 

5070 PRINT "THE 5C0RES y£R£ 

5030 PRINT 

5085 FOR 1=1 TO 4 

5090 PRINT XS*I).XtI» 

5095 NEXT 1 

5100 RftUSe 1000 



WB 
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5101 CJ-3 

5105 G05US 950S 

5 lis STOP 

5600 FOR fl=l TO 7 

SS05 IF Et<I,fl"t=M$ THEN l_ET ^$ l 
P j = " *" ■ 

5607 IF e*il.fl)= r" THEN GOTO 56 

2Z 

5510 NEXT ff 

5515 GOTO 57S0 

562(3 LET E* (I,flJ s" " 

5525 PETURN 

£~'C0 L_^T P = l 

5710 PRIHT~flT 17.20; "THflTS " , AT 

13 .20: "CHEPTINQ" ,, «T 19 . Sfii, "DD IT 

":flT 20.23; 'hGhXN'",RT ^l,2iSr^^0 

PERLE^i" 

57^0 PftU 5E 53! 

5730 cr:ETL!PN 

5999 PEM ******#§#-f *^t*******' 

sees FDR 1=1 TO P 

5001 FOR ?1 = i TO 7 

5020 LET E$ tJ.tl; =" " 

6t52S NEXT f1 

5027 NEXT I 

S030 RETURN 

5999 PEM -if* + ************ + ^Tr^^^-^ 

7003 IF e$ !K ,^«.i ="g" THEN LET 01 = 

3 

7005 IF 5$iK,J:i="?- THEN LET Qs3 

7010 IF e${K.J)="a THEN LET Dl= 

3 

7015 IF SS«:K.wf> ='*2'- THEN i_ET D-3 

7S£0 F-np = 1 TO 25 

7025 IF fi$i.0"=t1$ THEN GOTO 7040 

7030 NEXT u 

7035 GOTO 7050 

7040 IF 0=3 TNE^4 LET 2=Z + 3*Fi. j; 

7045 IF P^-r-S RND 9<>3 THEN LET t 

=Z+F to. I 

70S0 IF D=3 THEN LET 2=Z+2*FfU^ 

7060 LET 0=0 

7055 E_ET 0=0 

7070 RETURN 

7100 LET Z=Z* l2*Z) 

7107 LET l:"i=i^ 

7110 RETURN 

7200 LET Z=Z+Z 

7205 LET Di=0 

7210 RETURN 

7999 REM *****♦«*#*****#'»***■»•*** 



5000 DIH 5 5 i 15, IS? 

3001 Dlfi flSt2S? 

3002 Din F<26^ 
3005 DIM C* ':i00) 
0007 LET X=0 

3010 FOR 1=35 TO S3 
5011 LET X=X+1 

5015 LET FCX; =1 

5016 LET ft$(X;=CHR* (IJ 
3020 NEXT I 
S024 LET F i;7) =4 
302 S LET F iSJ =4 
3050 LET F tS3} =4- 
3Qs35 LET Ft 22) =4 
3040 LET Fil3) *3 
3045 LET Ft 33 =3 
3050 LET FilSI *3 
8055 LET F^SJ =3 




3060 
0055 
5070 
3075 
8080 
5090 
5095 
3097 

eioo 

Slid 
5115 

S120 
8125 
S130 
5I-^?i 

siio 

314? 
31S0 
51SS 
3150 
5165 
S170 
8175 
3130 
3135 
3190 
3195 
5200 
52i5B 
3210 
3215 
3220 
5225 
3230 
3235 
d237 
5240 
9245 
3250 
3255 

■3260 

3^" 7 5 
S230 

8290 
3295 
3300 
3305 
3310 
S315 
3320 
3325 
8330 
3335 
3340 
3345 
5350 
3355 
3350 
335F: 

5370 
3375 
3330 
5385 
3390 
3395 
3400 
3402 
3405 

3410 

6415 
3420 
3455 
3430 
S43S 



LET F.(;4i =2 

LET Fi7) ^& 

LET F(T5.' =7 

LET F<115 =5 

LET F^10) =8 

LET F ^ 24 ! -5 

LET F^17i =10 

LET F 125) =4- 

LET F i£6:! =10 

FOP 1=1 TO 9 

LET CSa) s'^fl-' 
NEXT I 

OS !, 10j ^"B" 




On 12) s''C' 
Cl! 13.1 s-r.- 
1=14 TO 17 
OS'Ii ='"D"" 



1 = 15 



TO 29 

^ 13 ^ 1 I 



LET 

LET 

LET 

LET 

FOP 

LET 

NEX' 

^OP 

LET 04 < 

NEXT _ I 

LET L5 '. 3e.t ="F" 

LET 5':31> ="F- 

L=T r$ (32 J = -^" 

LET 0*:33i =' G" 

LET 3::$ j:34:j =,"3- 

LET CS".35' ="H'* 
LET C»t3&! = "H" 

=0P 1=3^ TO 45 
^ET Cs >I« s"I" 
NEXT I 

LET Cf 1.46; =' J" 
^ET 0* «47.i =-K" 
=UR 1=43 TO 51 
LET 5 '■ If ="L' 
NEXT I 

LET C* t52i s"h" 
LET CS iS3t -"H" 
"OP I-^X TO S9 
LET Cid) s"N" 

NEXT I 

*=0R 1 = 50 TO 67 

^ET OS; I" ="0 ' 

NEVT I 

LET OS (63) =*'P" 

^ET 0$ s6S> =''P" 

LET 0$ (70:i ="3" 

FOR 1=71 TO 76 

LET Cm il) ="P" 

NEXT - 

FOR 1=77 TO 30 
LET C»(i:> ="S" 

NEXT I 

FOR 1=31 TO 35 

LET OS (T? «"T" 

NEXT I 

FOR 1^37 TO 90 
LET OS ^I.' ="U" 
NEXT I 

LET CS !91.f ="[.}'' 
LET CS f:92"' ="*J" 
CS i.93.» -"Ci" 

ci '!94.' ="y" 

CS ii'95,J s"X'' 
CS -96^ s"Y" 

C$'97:i ="Y" 
CS I' 93 J ="'Z 

c s s: 99 -s = ■ ' 



LET 

LET 
LET 
LET 
LET 
LET 
LET 
LET 
FOP 
FOP 



TO 





.5 
1=1 TO 1^ 
LET BS 1''" . I' -" - " 
NEXT I 
ri£>T T 

FOP T=i TO 15 STEP 
LET 6SJ. l.Ti ="i|l 



LET esilS.T -I 
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8440 
8445 
8450 

64S5 
546C? 
S4&5 
3470 
347S 
3450 
6455 
■3 4 90 
3495 
3500 
3505 
3510 
3S15 
&5fi0 
3525 
3530 
S535 
3540 
5545 

3565 
85763 
6575 
3530 
3535 
339^ 
3595 
3580 

3505 
3610 

3520 
3525 

3&35 
3640 
3545 
3550 

3655 
3650 
3663 
3665 
36S7 
3670 
3675 
3630 



LET 

LET 

■ %,-K 

LET 



' T 
BS 
5S 
1 = 
B$ 

Bi 

LET B$ 
NEXT I 
FOR 1 = 

LET a$ 

LET e$ 

f^iEXT I 

LET ES 

LET SS 

LET 

LET 

LET 

LET 

LET 

LET 

UET 
LET 
LET 
FOR 
LET 
LET 
LET 
LET 
NEXT 



SS 
B$ 
S$ 

s$ 

e$ 
es 

es 

■»■■ "^ 

B* 

es 

Bt 
I 
FOR 1 = 
LET Bt 

uET B5 
LET B* 
i_£T B5 

ME^T T 

LET BS 

LET 

FOR 

LET 

LET 



5— U- 1 

LET 

HEX' 

LET 
FOR 
LET 

LET 

J'iEX'i + 
RETURN 



1 8 .■ 1 j_ = all 

S TO 5 
ill; ='S" 

■;i5-I .1.5 =:"a" 
f 16-J . :.6-i: - 'S' 

'■I. is-r.i -"3' 

5 TD 14 5TEF 4 

(10 . I.( ="3" 

7j3> ="£•' 
7,?> ="S" 
7j9> =-S'- 

I I X :b/ . — h. 

B.4J s"£" 

3,12.1 ="2" 

9 ,3> ='"3" 
t9, 7.1 ="2" 
I 9 ,9) s"S" 
(9 , 13.1 ="2" 

6 TO 10 5T EP 4 
(2,1) -"3" 
(14,11 ="3- 

t'l , 14 I s^'3" 

7 TO 9 5TEP 2 
i:3,I> ="£'■ 
H3. I. I ="2'" 

ii,3:( ='•£" 

iI,13J s"2" 

(4,8) ="2" 
1$ (12,3.1 ="2" 

4 TO IS 5TEP 3 
'l-D ='-S" 
tl5.I) ="^" 
il.r 1) ="2"' 
Ll = 15j ="2" 



Bt 
5$ 
SS 

' I 
Zj 

= 

1 = 

= 

zt 



f26:> 





33 Tu 63 
+ 1 
('Oi =CHR$ f I) 



3999 RtH #**i^j***#4^t*^^^j.^4j^4tji^,*, 
90C10 



9001 Ir;i^'„jT 

9002 Ir ?>4 OR P-'l THEh4 GOTO 
1 

9005 C'lM Est P. 7) 

9010 C^IM XfP^ 

9012 DIM XS':P,10.i 

.9013 eOSUS 6000 

9015 FOR 1=1 TO P 

9020 PRINT 

9S21 PRINT ■PLflYEP 



900 



4!i»=f" 



9022 PRINT 'YOUR NAME? 

9025 INPUT N$ 

9027 LET r..z ■■ 1- =NS 

9030 PRI^iT M* 



•_■ 



9031 PRINT 

9035 NEXT I 

9040 PRINT -^PLES^SE uRIT yMlLf I 

-5ET -JF ThE BOf^RD" 

9050 PAUSE 150 

y052 CLS 

9055 FA5T 

9060 RETURN 

9499 PEi^ Tt**$**^*^#^if^*Jt*****w*- 

9500 PRINT AT 0, 13; "1111 11" 

9505 PRINT AT 1 , 4 ; ■■1234567^90123 
45" 

9506 LET V=0 



9507 PRINT PT "^ * - 

mm" : ftT 2 .. 3 ; ' ■" ; mT 2,19; '» ' 

9510 FOR C=.l TO 15 

9511 LET U=U+i 

9515 CRINT AT U42,liCjiftT "J+2 : 

9517 PRINT es»C> I" 

9520 HEy^T C 

9530 PRINT ■■ ^^M^ — ' ■ ■■■ 

9535 PRINT RT 13,3,""".. ..3,13, 

9540 RETURN 

9399 REH 44*-jf ***■************-*-- 



10,0; ■THERE ARE -^u 



!T 



9900 CLS 

9901 PRINT RT 
MOPE LETTERS LEPT 

9904 PRINT 'YOU MUST PLflY ON lNT 
IL NONE OF VOy ";Pj-' CPN MRKE ^ 
NY MORE 1.J0RD5" 

9905 PiSUSE 300 

9906 Ol:5 

9907 PRINT ^T 10,0, "CAN at-.f. n = 
OU GO"? rV/Ni " 

9908 INPUT U* 

9909 IF >J^ = -'H" THEN GOTO 9^30 

9910 CLS 

9911 GO SUB 9500 

9912 FOP 1^1 TO P 
9917 FOR G=l TO II 

9913 PRINT' RT G , £0 ; " 

9920 NEXT G 

9922 PR INT PT 1 , 20 , X $ 1 1 1 AT "'■ £0 

; "YOUR LETTERS ^= , AT S.20:"ftfiE" h 

T 7 J 20 

9925 FOR P=a TO ^ 

9926 PRINT E*.I,i=f' . 

9927 NEXT t^ 

9930 PRINT RT 9,20. "Ci^U YOU -' 

11, 20; 'GO fY/N>7" 

9933 INPUT 5$ 

.iy935 IF 54="^N" THEN t^OTO QQ40 

9937 LET iJ=l 

9933 IF .54= 'Y" THEN G0SU5 99 

9940 NEXT I 

9970 GOTO 9906 

9930 jCLS 

9931 GOTO 5000 
9997 STOP 

9993 Si^iJE "5GRiHBBL§-' 

L^ -^ Q ^^ ^' 1 O. L 
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ZX81 



ZX81 Soft 

selection 

Nick Pearce is back with 

some more new 

'81 software. 



Matre 81 
Arctan Software 

Matre 8} is an mtercsiing 
graphtcs prayram wiih some 
unusual functions for the 16K 
ZX61. Probably the most uth 
que IS 'kaleidoscope' where 
anyihiny drawn in ihe lop nght 
hand quadrant of the scfeen is 
mirrortjd in the Other three 
qu^drants^ 

Theie are some ttiirey li^^c 
[ions iin all. To start, you are 
presented with a blank screen 
and asked how many pictures 
vou wish to draw - up to eight 
separate pictures can be handi 
ed by the computer. 

In Draw mode you mo^e the 




cursor around the screen to pro- 
duce the required patiem or pic 
ture. You can rrioyo horizontaUy, 
vertically, and diagonally (eight 
direetion^i in all). The drawing 
area has 43 verhcal and 64 
horizontal pixeISp so picture 
resolution Is not all that good. 

Function mode can be called 
up at any lime. Each function is 
caiLed by <i single character , and 
you are asked to confirm that 
any selected function is indeed 
required bofore it is operated. 
This slows tNngs up a little, but 
does reduce tho prob<*bility of 
error. The functions available in- 
clude the usual Copy , Save, and 
Load routines as well as such 
features as Invert, Fill I to fill the 
screen with a soec^fred 



character). Charbordei' [to get a 
border using your own choice of 
character!, Store and Recall (to 
get pictures into and out of 
rnemoryt and Cursonng (which 
moves the cursor directly to a 
Specified comer of the screen). 

There is an anjmate function 
which displays each picture 
consecutively. However as 
there is a maximum of eight pic- 
tures, animation is strictly 
limited. 

All the features worked asin^ 
dicated on the comprehensive 
sheet that is incKufied with the 
cassette. The program is eniei- 
taining and is very easy to use J 
am afraid that I am unable to il^ 
lust rate thks review with any of 
my doodles as my Sinclair 
printer has thrown a wobbly 
well ( did drop it- is there anyone 
out there who can repair the lit- 
tle bea sties? 

Marw 8f cosfs t3^ 75 (Che 
que psyabfe fo MG Huggtnsi 
ftom Afct&fi Software. Swte 2, 
A^Siif&fjcti House^ 35-4 1 
Haziewood Road^ Nofth&mptoff 
f^Nl ILG. 

Footer Puzzter and 
Muse of Pooler 
Pooter Games 

Poorer Pi/z^hfCQnm\ns a coMec- 
lion of four word games, all for 
thel6KZX8K 

The first i^s called Soriitjon. 
The computer holds 26 nine let- 
ter words, each starting with a 
different letter of the alphabet. 
The player selects a letier from 
A to 2, and the computer 
displays an anagram at the 
stored word beginning with that 
tetter. Your task is to solve the 
anagram, and sort the letters in^ 
to thehr correct order. Sorting is 
not easy since it has to be done 
by progressively reversing the 
order oT the displayed letters • 
from the left only. A score ts 
kept (number of moves taken) 
which the computer averages 
out as niore words are attemp- 
ted. There is also a two player 
optiort. 

Sf>riEtion IS quite a good 



game, but can be rather 
frustrating at times partEculariy 
as there is no way of giving pn 
and requesting the answer - 
although you can escape by 
pressirq the break key. 

The neKt game on the 
cassette IS Switch Quj^r which I 
thought was jo^ly good f un . It i^s a 
qui^ where the answer to each 
question is either true or false. 
You get points for giving the cor- 
rect response, *ind (he faster 
you answer the more points you 
get. For an incorrect answer 
points are lost. To start you 
make a selection from the nine 
topics available, from pop 
history and film buff, to sport 
and British birds. It is then up to 
you to give ihe correct response 
to each question as quickly as 
possfl^le and raac^ the max- 
imum permitted score of 90 
points in the shortest possible 
tiime. The questions have been 
carefully thought out and it is 
easy lo give a wrong answer 
under the pressure of lime. 
Good use has been made of 
ZX81 graphics with a points 
scoring clock displayed 
throughout the game. 

NeKt com^es Wordstide. con- 
taining eight puirjEles- Each 
puzzle is a four by four grid con 
latning four words wilh tfiiir let 
ters jumbled up. You have to 
move the letters around the grid 
to recreate the four words, tt is a 
ZX81 version of the popular 
novelty puzzle. An enjoyable 
game with graphics again used 
to good eHect. 

FinalEy on this cassette is 
Word Scanner. Thirty or more 
words are hidden in a 1 6 by 16 
grid. They may be horizontal, 
verticaL or along a diagonal. The 
object of course is to find each 
word. Ten puzzles are available, 
eacfi based on a theme such as 
top thirty, British mountains, 
and garden roses. The game is 
easy to use by simply moving a 




cursor around the grid and fir- 
ing' to lock on to the located 
word. A Eist of the hidden words 
is displayed. 

AM four garnes on this 
cassette worked welL They 
have obviously been carefully 
thought out and were enjoyable 
to play. They can all be played 
using a joystick. 

A(5o from Pooler Games is an 
interesting novelty for the ex- 
panded 2K81 called Muse of 
Footer, a program which creates 
prose Short sentervces are 
generated and displayed, with 
words and synta^c chosen at ran- 
dom. 

Most of the phrases it 
generated whilst I used the pro- 
gram seemed plausible, even 
profound at ftrst sight, but on 
closet inspection probably 90% 
m fact made no sense. Occa- 
sionally though, a real beauty 
appears so switch on and let 
the Muse of Pooter set you 
pondering, 

Pooter Puzzfes and Muse of 
Pooter are av&ifabfe by rryail 
order from Poofer G<pmes, 24 
Pi^rstoes Avenue^ Dagenham^ 
RM9 5NX. 

Bouncing Bert 
Software Farm 

The last Software Farm game 
for the 2X81 reviewed m these 
pages featured high resolution 
graphics. Normal ZX81 
graphics tor Bourse frig BerL but 
the display and animation are 
very good nevertheless. The 
program requires 1 6K ol RAM, 

Bouncing Bert is not the usual 
pjnman, but a substantial 
character who can move for- 
wards, backwards, and can 
jump. The object o1 the game is 
to guide him from platform to 
platform to collect some keys 
and return them to the start. 
There are three keys I o collect in 
all, and there are plenty ot 
hazards to trap the intrepid Bert, 
mcluding weeds and deathly 
skulls. 

An interesting aspect to this 
game is that everything from 
Bert to the skulls and weeds is 
on a large scale. This means that 
only a sma II par t o f t he game c an 
be seen on screen at any time. 
This makes it difficult to plan a 
route to the keys and only after a 
number of attempts after which 
the course is ""fearnt" is success 
likely. 

Bouncing Berl is an enjoyable 
game, and good use is rmade of 
the 2X81 graphics for the 
display and animation. Available 
from Software Farm, 3rd Floor, 
16 Charlotte St, Bristol BS1 
5PP I 
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IHARDWARE REVIE 





Derek Mearns has been 

a busy little B — he can be 

seen buzzing around the 

Witney Honey pots. 



In i\\i^ game tor the 16K IX 
Sped mm you myst manoeuvre 
the fly ground ihe orchard to the 
fence on the oihei side. It differs 
f ro m I he nof ma t a r ca de games i n 
that your movements are via an 
input stalement at the beginning 
rather than by INKEYS during 
pf ay . 

Whe n run y ou w i1 1 see a shof i 
title display followed by ch« dif 
ficuky input. This determines 
how many apples you will get 
(eighteen times the difficulty 
level). The screen display will 
thenappe^r.withyouai the bot- 
tom ancJ the fence at the top 
You will then see the pfompi 
'0.K1* indicating that you should 
now enter your commands us 
Ing The cursor keys. AH ihe com- 
mands should be eniered ai the 



beginning, For exampltj. it ihtrie 
was a straight path to the other 
side except for one apple block 
ing your way- then your input 
may be- 

77 77 7 77757787 77 7777 7^ 

Notice 1 hat it is not necessary to 
finish at the fence, you may 
over-shooi it. However, you 
m^y not unctef shoot it. Should 
the maze be impossible eritering 
wfH return you 10 the start. 

Program 
Description 

Here follows a brief breakdown 
of The program and a list of the 
variables used. (See figure 1) 



Fiffufv 1 Proytam 


DifSci^lk^ii 


10-38 


Set up User Defined Graphics andmpui 




difficulty 


39 50 


Draw screen diisplay 


60 70 


InpuC commands 


80-260 


Move fly and check to see if at fence pr 




crashed 


280-290 


The fly crashes 


320-360 


The fly reaches the fence 


400 


End of command and fly not at fence 


1000-1020 


Another go^ 


9000-9&2a 


Print title and instructions 


dif 


Difficulty levei 


x^y 


Co-ordinates of ihe fty 


9« 


Youf command 


n 


Mext command to be read in g$ ,FOR . . . 




ISfEXT loops 


al 


Temporarv scrolling messages 


f.0 


FDft. . NEXT loops 




1 RE:M )HtJJ»(4 4H4H*l»1^»l|^JI*(*J|J»JH 
4are er>t«r«d in 4 

SUP 9fFCi0 



FOR 
CHR« 



f =(? T 



rs GO 

IC RESTORE 

2f3 FOR ^=1^^ TO M"" 
^: READ af POKE USI? 
: MEVT f: NEXT 3 

3£< DATA £i| 6|8, 26, 6Z»^2, 6Z, Ze: 
DATA 36»24,6ej,VPI, 1S3 , 153 , 1 65, 1 95 

33 DATA 2^Cl, i3<i,69,6Z,&2,69j 13 
6,2*1'?: DATA S,255,8, 255»0t«!'i ^'i*^ 

35 iMk 7; PRINT AT 8,3i"Ent©r 
Difficulty *\ TO 19:': INPUT dif 
: IF dlf'l OR dilMC THErJ 60 TO 

:t5 

3- LET JW-IttT tJtf: LET JiJ-'ii 
f "is: PRINT AT 8,3J ■ 

" lAT 1 , 1 f ■ 

38 PRINT AT 9, 1 J " 

N 

39 INK 6: PRirJT AT 0plt"BE;BQSC 

40 PAPER P: IFJK 4: FOR 4 = 1 TO 
dit: PRIMT AT "INT (RNDtf 15> ♦ 1 , INT 

(Rr}Dff3£<^ *i( "E": NEXT f 
50 LET *<=L6: LET y-15: INK 7: 

PRINT AT 1 6 , 1 4 ( ' Q • 

60 INPUT -O.K! "t LINE g»: IF 

LEN g«< 1 THEN GO TO 60 

65 IF g*=''0" THEN GO TO 1 

70 FOR rt=l TO LEN 9«: IF g«?n) 

0-5* AND g*(nl<>'6- AND 9»(n)<> 

"7" AND g«(f>3<>"a'' THEN GO TO 6 



Q.9 NEXT n: FOR n«l TO LEN g« : 

PRINT AT Mtyl'fi'I PAUSE 20: IF 9 

• {ft>-"5- THEN GO TO 126* 

90 IF g«^n:»"6" THEN GO TO 16 



ie0 IF g«rn; 


Hi? IF s%*n'i 


120 INK 7: IF ATTR f3(,y-ll»2 TH 
E\l GO SUB 280; PRINT AT 19, 0f F 
LASH II" YDU FLEU INTO A WALL AN 
D DIED? •: GO TD 300 

130 IF ATTR (K.y-D-fl THEN GO 
SUB ZB0: PRINT AT 19,01 FLASH It 
•YOU ATE A DEADLY APPLE AND DIED 
!■: PAU6E 200: GO TO 300 



THEN GO TO 20 



■B" THEN GO TO ZA 



' 



*W^t. DOHB 



va^ N«f.c TT -5,^^ 140 PRINT AT K^y! 



LET y-y-1 
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■HARDWARE REVIEW 



: LE T 


■■ " .1 * I 


GO TO 


^00 


TO 32.e 




A THEtf 


GO 



: BEEP .2,10: ri^xT n: go to 400 

160 IF H>14 THEK 00 SUB 280! P 
RIMT AT 19,01 FLASH 1|" YOU FLEU 

IMTO A tMLL AND DIED? 'l PAUSE 
200: GO TO 300 

1-^0 IF ATTR (H4i./)=^ THEN GO 

^UB reec print at 19,pi flash ii 

"YOU r.TE A UEp^DLY .-PPLE AMD DIED 

'"; rr.usE :!i?r?: go to ipp 

t8f? rr< iMf AT Jf »/! ' 
: BEEP .2, ir«r rjE?'T n; 

2!?i? IF k:2 them go 

31)3 IF ATTR Jx !,/>' 
SUB 29^: PRIMT AT 19,91 FLASH IT 
"YOU ATE A DEADLY APPLE AMD PJEO 
'■: PAUSE Zf^tB: CO to 30SI 

220 PRttil AT K.yl" ": LET m-k-1 
: BEEP -2,13: NEXT r>: GO TO 100 

Z/10 IF ATTR fK,y+n='2 THEN GO 
SUB ZSeC PRINT AT 19, c?} FLASH H 
" YOU FLEU INTO A WALL AND DIED' 

": PAUSE 200: GO TO 300 

250 IF ATTR i><py+lJ=1 THEfl GO 
SUB 230: PRIMT AT 19,91 FLASH IJ 
■YOU ATE A DEADLY APPLE AND DIED 
* ' : PAUSE 200: 60 TO 300 

260 PRINT AT x,y|' ■: LET y=y+l 
: BEEP .2,10: NEXT nt GO TO 490 

280 PRirJT AT 6 » flit * 



FLASH i I ■ 



YOU DID 'NT HAKE IT 



283 INK 2: FOR 1=6 TO 10: PRINT 
AT *,0t*i"fAT t,3l|"|": NEXT f 
290 INK 0: PAPER 3: RETURN 
300 GO TO 1000 
320 PRINT AT i,0| " 



330 INK 2: FOR +»6 TO H: PRINT 
AT *,0|-i-jAT #,31t"r: NEXT * 
340 FOR g-I TO 2: POR f=Z0 TO 4 
STEP 3: BEEP ,l,f: NEXT f. NEX 

T 9 

345 LET a«-' ! ! ! ! J WELL DONE, YOU 
MADE IT! ! M • !• 

350 PRINT AT 19,1} INK 2| 'QGBBO 

BBeeeBaBBBBBBQaa^aeeBaaeaB' : for 

f-l TO 30: PRINT AT 19, 4 | INK 7 
ia«(f )!"£": PAUSE 15; NEXT f 
Z60 GO TO 1000 
400 GO SUB 280: PRINT AT 19,01 



1000 FOR f-1 TO 500: NEXT # 
1010 INK 6t PAPER 0: PRINT AT 19 
,0|"Pr«ss *n>' l<»x to play again 
■! IF INKEY»»"" THEN QO TO 
1010 

1020 RUN 

9000 PAPER 0: BORDER 0: CL3 
9003 BORDER 0; PAPER 0; CLS ; IM 
K 2: FOR *«0 TO 3: PLOT 1,40: DR 
AU 0»133I PLOT 0,175-1: ORAU 255 
,0: PLOT Z55-f,175! DRAU 0,-135: 

PLOT 255 ^ '104 1; DRAW 255,3: flEX 
T f 

9904 FOR f^l TO 4 
'i?e'5 TNI-' & 

'>91€t LET J*"" BUnz2 ' *^** ** ?H«*fr*fl>fl 
4*?fr*-*^#*#*4": FOR n^3J TO 1 STEP 

-l: PRINT AT l,nja«f TO 31 -n): 
NEXT n 

9015 FOR n»5l TO --: PRINT AT 1,1* 
a»(n TO >: NEXT n 
90 1"' LET a««" DEREK ME A 
RNS " : 

9020 INK 5; FOR rt = 39 TO 1 STEP - 
l: PRINT AT l,nTa»fhJ: ffEXT n 
9025 NEXT r 
910^ RETURrt 

9290 CLS : irJK ^: PRINT AT 9,91 ' 
The object oi this game Is to 
guile Fred the Fl, fB) arotinl the 
orchard. Unfortunately Farmer 
Broi-^n doe=n't like flies and he 
h3£ poisoned all the apples in 
hl£ orchard. FreJ ul 1 1 die unless 
■I 
9210 PRINT AT 6,01 'you can guide 

him into the pie^t orchard iihere 

th* apples are not poisoned . The 
only uay Into this orchard Is th 
rough the fence at the top(B)* 
9220 PRirtT AT 11, 0|- To guide 
Fred use the cursor key a BUT you 

must enter your route accros 
s the orhard all at once, The com 
puter I'll 1 1 ask you tor this tilt 
h the prompt 'O.K' 

9230 PRINT ■ Pressing any key 
tihile Fred is moving iiil) malfe 
him fly f aster . Shoui d it be 
impossible- to fly through enter 
Ing *0' iiillstart the game again 
. 
9^49 PRINT AT 2 1,0 J INK &| 'Press 

any key to start": IF INKEV*-"' 

THEN GO TO 9240 
9250 RETURN 
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Tliis fantastic new magazine appears 
on tlie fourth Friday of every montli 
price of 05p. 



Each Issue will l>e produced In 
cooperation with Eecaan our 
Interplanetory Adviser who on his 
home planetf Aargon, ie a member of 
the Association of Supreme Flayers. 
He w^ill be monitoring developments 
in the games industry and advising 
Computer Gamer readers with all 
their gam.ing problems. Included in 
each issue will he pages of review of 
the latest games releases, special 
Adventure features and a help^llne^ 
invaluable articles on ho'wr to *crack' 
specific games a high-score page, 
exciting programs to type in for 
most of the popular home computers, 
news, competitions, reviews of 
peripherals and computers 
themselves If relevant to the games 
field and LOTS more. 



Also, all readers of Computer Gram^er 
will have the opportunity to Join 
our tremendous Header's Club — 
each member will receive a 
membership card and a regular 
newsletter ivhlch mrlll contain up-to- 
the-minute news and all sorts of 
offers on a variety of products* 



So all'in<all there's no way you can 
afford to be left out of the great new 
revolution in games computing — 
rush out and buy your copy NOWl 
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PROBLEM PAGE 



Problem Page 




Chess 

Dear Sir, 

Sorrie lime ago I bought a IK 
Chess program for my ZX81 
After trying several times tt 
seemed rmppssible to BREAK 
the program . Do you know how 
this IS done because I have a pro- 
gram m my head which I don't 
want to be broken, 

Th.P. Van Nunspeet 
The Nethedands 

W^fi pr^suttiing tf ss the pro- 
grfifu Bn(J not your head which 
you want fo prevent /wff^ ^>f^if^g 
tiroken, then thi^ cun b^ ^ s/mp/e 
probfem providmg your program 
fs m machine cod^. f too h&ve 
this cheBs program and tt is a 
masierpiece of progmmming, 
the code is hetd tn a REM iine at 
the tegtr^ntryg of the progr&rn 
^nd the BASfC simply corrsists 
of two fmes, 

10 SAVE CHESS*' 
20 RAND USR number 
Sa if Yatfrprogrnrrf kh mmachme 
code held in a first fine RBM f'ust 
add two simifar Unes to the end 
of yourprogr&rn rem&mbBring to 
pat *r}umbar'^ equBt to the 
machine code caff address 
(often J65J4K of the start of 
your program. 

A/otv SBV€ your program by 
typing GO TO W and pressing 
NEWLff\f£ £very time the pro 
gram is reloaded from the tape rt 
wiff Buto start and, provided 
your m&chine code does not 
^ffow aR£A K to h^ft the program 
it will be pro tec ted 

Savrng program in thts way 
witf ^Iso autostart a BASfC pro 
gram if rhe fiAND USR number is 
reptecerf by GOTO ffrte /tumber, 
but preventing a BASfC BREAK 
js fo£7 comp/ex to fackie hi^re 



Eraser 

Dear Sir, 

I have been looking for a way to 
eta$e ci BASIC program if the 
program is stopped white 
loading ^o revealing the struc- 
ture of the program ancj eil^o 
maki-ng it easier to be copied. 

I have fouiid the POKE com- 
mands to erase the program «f 
the BREAK SPACE key is press 
ed wfien the program has foad 
ed. I wish 10 hnd POKE com- 
mand to erase the program if the 
program is Stopped whilei 
ioading. Can yoy help me^ I own 
a 48K Spectrum ar^d thoroughly 
t?ri|oy your mdgazine. 

Michael Conaty. 

Dubtin 

Thts seems to be of interest at 
the momeryf. There re^ffy is no 
foofprocf way of protecting a 
program, /ost foo/i at the tima 
&f7d ^^ffort cornmerci^f corri 
panies take, and stiff the hackers 
get int Without recourse to 
machir^e code and one of ty^o 
other tricks, the simpfest way is 
to i}a\/e ana or two pre-haders, 
each deperydfng on a secret code 
you impf&ni for tfienext to work. 
The main program couidbe sav- 
edasbyt€S, fQadvdtOi§diffcrcm 
memory focation and therefore 
onfy be retoaded by rhe correct 
pre-foadet. 

Say for instance you have a 
BASfC program. SAVE it as 
bytes by having a program Hrw 
michas: 

9990 SAVE "proe "CODE 
23552 JPEEK23641 - 256 * 
PEeK23642l 23552 9995 
GO TO 1 

f^o w it it is retoaded using i OAD 
"' CODE^ then it wifffoad to fhv 



origin&f address arm/ €ontir7U€ 
from where it feff off, this we 
dofj't wBnt -- yet. ftr:^t ftrtd the 
f&r^gth of the program sav^d 
wfth PRWJ (P£Ef<: 2364 f t 
256 *P£f /C 23642) - 23552 
andtriake a not of it. Make a pre 
loader hy efttering a prograrn 
such as: 

10 POKE 23659, OPOKE 

65366.0:HEM caufi^ er$$h on 

break 

20 LOAD' 'CODE 23552 



By ctever us^ of cofour, fine 20 
can be in white irik or? white 
paper ie. invisrbfef Or, by a 
sirjyfar techntQue rriade to took 
as if it reads LOAD " ' or even 
LOAD '"^ CODE, ft aff adds to 
the hackers ' confusion. 

Save it by SAVE ''p J '' LtfVE 
to. tew refold the hr^i pro 
gr^rn to a different address by 
CLEAR 32999 for some sach 
addressf ^od LOAD ''"33000. 
fles&ve by SA VE "prog " CODE 
33000. ter^gthofprogasnotad, 
^fter your pr^foader program. 
Now a sfmpfe LOAD^'VODE 
wiif he of no usef 



Sak^ir^g front different areas 
of the System variabtes heips to 
preverft olfters getting used to 
the iecfrnfifue. Tht^re ^re iots of 
poss^bfe tricks which can be us 
ett ha I none il^re foofproof, aff 
you can realty do is nwke fife dif 
ficuft and f70pe the yyoafdhe 
hacker give^ up. 

ConvertaWe? 

Dear Sir, 

Having used a ZX8 1 for year^. I 
have acquired a Specifum. 
Although I intend to keep The 
ZX81 and keyboard as a 
biickijp, life woyld be much 
easier if I could load my BAStC 
Zxet tapes into the Spectrum 

to avoid the need to type? 
Ehem all out again. 

Dq you Know of any convef- 
sion tape still available? l have 
used ELR AmefSham and Wess. 

Mr, M. Anthony, 
Cheshire 

The answar is simpfe - nof The 
ELR one is the onfy one we knew 
of, but tfiis orw onfy worked 
with issue f Spectrums. 
Perhaps if there is such a pro^ 
tfuct tn existence someone wftf 
fet UK know afloat tf^ f^eanvirhift^ 
it tnight be itr^ interesting project 
for an enterpnstng expert ouf 
there 

David has deair with the bulk of 
the problems personally (his 
issue and we were left with on)y 
these few. However, I will be 
I asking aiter this page for a 
white to allow David to work on 
nis new project so send in your 
program, hardware or general 
problems and queries to m&- 

Sparl^y, 

Pf oblem Page. 

2X Computing, 

No 1 Golden Square, 

London WIR 3AB 

And 1 look forward 10 a challeng 
ing and interesting time. 



2 X CO M pu jma D^Ci MBE RM A rg U A R V 1 9 8 s 





Dear Editor. 

In March of thi<s year one of v^^' 
rival magazines printed an ap- 
p^alp by myself, for ZXB1 
owners and users lo contact me 
if ihey weie mteresied in 
establishing b ZX8 1 posta 
users cfciib. Over two dozen peo 
pie replied (induding one each 
tfom Canada, Germany. New 
Zealand and Sweden). This esc 
cellent response has resuUed in 
tentative sti^ps being taken id 
form such a club 

Facilities and services which 
we hope to be able to provide in 
dude: addrf^ss exchange, dis- 
count software (over BO titles at 
less than £3,00 eachU, Inter r%a- 
tional and Junior sections, 
newsletter eic 

There f ore . 1 w ouW Nk e t o a s k . 
through your columns, thai ALL 
ZX81 owners and users. Who 
would be interested in joining a 
club EXCLUSIVELY for them- 
selves r please write to me at the 
above address, for further infor 
mation and a questionnaire. 
Would all respondents please be 
kind enough ro enclose a 
stamped addressed envelope or 
an internaiional reply coupon. 
Many thanks! 

Yours sincerely 

lain Dale 

78 Cobden St. 

Thornaby. Stockton on Tees, 

Cleveland TS1 7 7 ET 



strathclyde club 

Dear ZX Compultng, 
lam starling a new, nationwide 
Sinclair User Club. Each week I 
will send members a newsletter 
which will consist of games 
reviews, tips, short routines, 
discount coiTiputer games and 
more. 

The cost of membership will 
be: 

Spectrum - £ 1 per year of C 1 
per month, 

ZXai - £5 pef year or £0.50 
per month. 



Vour money will contribute 
towards postage, discount 
games tapes and to any other 
surprises thai may appear in the 
newstelter. I think you will find 
the lub good value for money, 
but if you don't enpy it you will 
have a money bock guarantee 
for ihe first two months. 

It ycij are interested please 
contact: 

Ian Kennedy 

24 Waverley Crescertt 

Lanark, Scotland, 

Spain 

Hello friends o< 2X Computing 
I am the president of the pro- 
grammers club of Castellon 
[Spa in L and I would like to know 
people from aii over the world 
who own Sinclair. Commodore 
or Astra computers^ 

We It he mem bers of t he c lub I 
want to eMchdnge ideas, pro- 
gr arris etc without any financial 
interest involved. 

Our address is: 

Jose Manual Martin Sautos 
Spdo 635. Castellon 
Spain, 



penpal 

Dear ZX Computing 
I am fourteen years old, and 
would like a penpal who has a 
Spectrum 48K. I h^ve an Inter- 
face 2 and joystick for my Spec 
trum4SK, 

Yours faithf uHy 

G. Benlham 

PO BoK 73 

Ngodwana, N.E. Transvaal 

RSA1209 

Whife we're an the subfect of S. 
Africa, we Ve had ^ htter from a 
Pster Hupton^ and also frum rhe 
*ZX Mushroom Cfub\ doth of 
whom sre tookiog for penpals f 
new members bui didn *t send fn 
their fuffsddresses. So ff Ihey Ve 
reading this and woufd Hke ta 
wfite ^gi^in yvfth th^tr addresses, 
we 'd be happy to publish their 
/ett&fs. 



France 

Dear ZX Computing 

I would be very pleased if you 

would publish thb letter. 



I am Ftench and live near 
Paris, and I own a 48 K Spec- 
trum. I would like to become e 
member of a Spectrum club as I 
wouid like to exchange tdeas, 
news and programs with British 
users- 

if thefe are any clubs that cor- 
respond with French or Euro^ 
paan use rs , please w rj te to me a t 
the address below . 

Yours faiihlulty 
Paiard Jerome 
57 Rue Segoffin 
32400 Camberoie 
France 

Eire 

Dear ZXC 

I would like (o telt any of your 
North Kildare readers thai I hope 
toform a smalt dub of Spectrum 
owners. Anybody in the area 
who is inleresled may write to 
me, enclosing s.a.e., or phone 
after 7 pm at (04 S J 6 8 1 4 4 . 

Youis sincerely 
Owen Connw 
Downings North 
Prosperous 

Co. Kildare, Eire 
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Getting a program typed in is often only the 
start of your problems. Ed to the rescue. 



Typing i<n a program is a useful 
exercise. Apan from the pa- 
tience required, techniques 
learned 3r>d the end program to 
be used, probably the mo^i 
educational pari of it 4$ trackmg 
down the bugs iniroduced by 
yourself or occasionally by our 
publication sysiem. 

In debugging you gain a 
mych deeper insight and 
understanding on how ihe pro- 
gram actuaUy v^orks than by 
merely typing ii in, but tracking 
down thes^ errors: i$ an art in 
itself and needs some skill, So 
here ere some tips to help you in 
your eflorts when faced with 
thai cryptic eiror report! 

1 NEXT without FOR 

Look back ihrough the program, 
eiTher the loop has not been set 
up — no related FOR 'letter' = 
No! TO No 2 line, or the leuer 
has been re- used as an ordinary 
variable within the loop with u 
LET letter' - No, 

2 Vanat]4e not found 

This IS one of the mosi common 
errors. Again, the problem may 
not lie in the tine where rhe error 
was detected and reported. If 
there is only one variable, which 
may be one Of more letters or a 
string 1$) variable, then that is 
the problem. There may be more 
than one variable in the ime sec- 
tion reported and you will have 
to identify the offending one. In 
a line PRINT AT Y,X;AS the 
cufprit could be Y or K or AS. To 
find out which of ihem is caus- 
ing the problem (it may be mote 
than one) type in turn as a direct 
command: 

PRINT Y Enter/Newline 
PRINT X Enter^Newline 
PRINT AS Enter/Newlme 

Note which produces the error 
report. Now look back through 
the program printout for the line 
which sei:s it up — usually a LET 
or FOR command. Did you leave 
It out? Does the progran^ get 
there or has a GOTOGOSUB 
been wrongly addressed? 





1 


H' 




^^^^^^^^^^^H 










fl 


^H 


^ BPS^l**^ 


w ^^ ^ 


H 




Bl 
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3 Subscript wrong 
Connected with DIM AtNo) or 
DIM A $ (NoL If the number in ihe 
brackets on the line where the 
error is reported is greater than 
the one in the original OlM state- 
ment, is not an integer or is less 
than 1 , ihen this report is 
generMed. if the subscripi; 
number in brackets - is a 
number then check and change, 
however, if it is a variable then 
follow the procedure for tracir\g 
variables. It has probabty ex 
ceeded the timit$, look for lines 
with the variable being altered 
with + - * / : it necessary add 
limiting code For e^cample^ 

lFX>10THENLeTX-10 

4 Out of memory 

As welE ds for program^ which 
are too big, it may happen \\ the 
previous program set RAM top. 
Before despairingn enief CLEAR 
USR'V 1 on the Spectrum: on 
the 2X81 SAVE the program, 
turn the machine off and on, 
(hen rekied the program. 



7 RETURN witKout GOSUB 
Somehow the computer has 
reached a RETURN command 
other than via a GOSUB instruc- 
tbn. Check a GOTO hasn't been 
entered in place of a GOSUB. 
Check for a missing GOSUB. 

B Inieger oiti of range 
An integer (whole number) 
either as a number of variable is 
too big or small and you are at 
tempting to do something like 
PRINT AT 0,33 - not aHowed? 
Cheek any variables involved as 
per report 2 and trace it back 
through the program looking for 
adjustments to it by + - # / : 
Add limiting code if needml — 
see report 3 

E Out of DATA 

A Specirum problem. Check the 
number of DATA items match 
the number oF READs; usually 
one tor more) has been missed 
out. Attempting to reread a 
DATA hst without first us^ng a 
RESTORE command will cause 



this and it can happen on en auto 
Stan program (saved wi'tha Ltf^E 
number). Good programming 
usually RESTORES to the cor- 
rect tine number before using 
READ. 

( FOR without NEXT 

See report 1 but this time the 

NEXT ismissingi 

Noie thai the letters I have u^d 
for ejcamples could by ANY let- 
ters not just A$ , X, Y etc and de- 
pend on the particular choice of 
the programmer. 

This is by no means a com- 
prehensive Eist but 9 have tfied to 
cover many of the most com- 
mon error reports. Personally. I 
get almost as much satisfactbn 
from debugging as I do from pro- 
gramming I do assure you, 
however, that there is absolute- 
ly no truth in the rumour that we 
deliberately mjeet bugs into our 
listings in order to introduce you 
to the dubious delights of 
debugging! 
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IPROCRAMMINC TIPSI 



Conversion tips 



A guide to ZX81 /spectrum program conversions 

from David Nowotnlk. 



I 



ThB versiona of BASIC offered 
bv the two 2X computers are 
so srmrlar that many programs 
for one can be used by the 
other. The ZX81 has only two 
commands whioh are not pre- 
sent on th^ Spectrum. 
SCROLL and UNPLOT, and 
these should cause you few 
problems when converting 
ZX81 programs to the Spec- 



trum Isee Table 1 1. 

There are quite a lot of com- 
iTiands and functions on the 
Spectrum which are not 
available on the ZX81 . A list of 
these appears in Table 4 The 
stars indicate those commands 
and funciior>s for which there 
»s no simpje translotion to 
ZX81 BASIC. Those for colour 
and sound can be ommitted; 



but you will have to find some 
alternative for the high resolu^ 
tion and file f-'O commanas. 

The command PLOT appears 
on both computers, but the ef- 
fect is quite different, so 
beware! Another tip; PEEK and 
POKE should be used with cau- 
tion. In conversion, addresses 
will almost certainly have to be 
changed. Some of those 



changes appear in the tables. 
A command such as POKE 
USR "a'* - - on the Spec 
trum indicates User Defined 
Graphics; ZX81 users doni 
tiave this facility, so you'll 
have to omit this and use a 
standard character instead. 





ZX81 


Spectrum 


Comments 




SCROLL 


RANDOMISE USR 3682 


If the program uses random numbers, they 






or 


could become rather predictable with the first 






LET t=^ USR 3582 


option. If so, use the second, using a variabie lin this 
case t} which is otherwise not used. 




PLOT Y,X 


PRINT AT 21 -Y/2,X/2; 


Prim the appropriate quarter square graphics 
character. 




UNPLOT Y.X 


PRINT AT21-Y/2.X/2; 


Print a space, or the appropriate quarter square 
graphics character. 




Tmth 1 iXSf to Spmctrum cortvmrskfns. 





Spectrum 


ZX81 


Comments 


&[N 

eg LET y = BfN 
10010101 


LET V ^ (decimal no. J 
Conversion to decimal: 
10010101 -149 

128 64 32 16 8 4 2 1 
Add these numbers together when 
a 1 appears at the appropriate 
position in binary. 


BIN a flows the represen- 
tation of a number in 
binary. On the ZX81 use the 
decimal equivalent, but 
beware; BfN is often 
used with User Defined 
Graphics, which are not 
available on the ZXSI^ 


READ/DATA 
eg READ K.y 
DATA 50.60 


LET 

LET X = 50 

LETY^SO 


READ and DATA are 
used to store a lol of 
information in a program. Use 
LET instead. 


DEF FN and FN 
eg DEF alxl = SQR k 
LETt^FNa(il 


LET XS-"SQnX" 
LET X = l 
LETT= VALXS 


The defined function can 
appear in a string. Use 
the keyword for built-in 
functions ieg SQR! The 
equivalent of FN may need 2 
lines H as shown. 


PLOT 


no equivaiant 




SCREENS 

eg LET a- SCREEN $ x 


,Y LET A = PEEK(PG£K 16396 

+ 256^ PEEK 16397+1 -I- Y + 33* 


Used in interactive games 
XI to detect characters in the 
display U\b. Note - this 
formula only works when a 
RAM pack is fitted. 


T*t^ 2 Spectrum ta £X8f cof3¥0fsions. 
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ZX61 


Specinum 


Comment* 


1 FRAMES 




Both computers have a counter 


POKE 16436,255 


POKE 23672.0:POKE 23673,0 which accuratelv varies by 50 | 


POKE 16437,255 




every secorid. in the example. 




LET t = (PEEK 23672 + 256* 


use the first line to start the 


LETT -(65535 -PEEK 


PEEK 236731/SO 


"clock\ The variable T will 


16436-256'PEEK 16437 




have the time in seconds after 


/50 


Fof times gfeater than 10 


the siart. The counter can 




minutes, you can use byte 


only be used for 10 minules- 




23674 as well. 




2 Line number lero 




Converts the first line of a 


POKE 16510.0 


POKE 23756,0 


program to line number zero. 




(As the start of BASIC can 


which cannot be edited, and 




move, 99 with micfodfives) 


so is protected, 




li$e with caution. 




3 RAMTOP 






POKE 16388.x- 258' INT 


CLEAR It 


Creates a safe area at the 


(X/256> 




top of RAM starting at addreas 


POKE 16389, INT (X/256t 




X, for storing data, machine 


Tsb^ 3 G^mtrat mtmfcim^mmon hktfB. 


code etc. 



8EEP 


' 


FORMAT 


ATTR 


BORDER 


> 


INK 


BIN 


BRIGHT 


* 


INVERSE 


FN 


CAT 


* 


MERGE 


IN 


CIRCLE 


# 


MOVE 


OVER 


CLOSE 


* 


OPEN 


POINT 


DATA 




OUT 


SCREENS 


DEF FN 




PAPER 


VAL$ 


DRAW 


• 


READ 




E8ASE 


• 


RESTORE 




FLASH 


m 


VERIFY 




Tmbim 4 SpmctFum furtctioni itot mvaitmbfm 


ontfttZXSJ. 




System Variables Conversion Table. 


LAST K 
MARGIN 


16421 
1 6424 


235G0 

No Equivalent 


Variable 


zxsiy 

T/S1000 


Spactrum/ 
TS2068 


MEM 

MEMBOTT 

MODE 


16415 
16477 
16390 


23656 
23693 
23617 








NXTLIN 


16425 


23637 


BREG 


16414 


2365S 


OLDPCC 


16427 


23662 


CDF LAG 


16443 


No Equivalent 


PPC 


16391 


23621 


CH ADD 


1 6406 


23645 


PRBUFF 


16444 


23296 


1 COORDS 


16436 


23677 


PRCC 


16140 


23660 


COORDS (Byts 2] 


16439 


2367B 


RAMTOP 


163B8 


23730 


DEST 


16402 


23629 


SEED 


16434 


23670 


DFCC 


16398 


23694 


SPSN 


16441 


23683 


; D FILE 


16396 


No Equiualont 


S P05N IByia 2) 


16442 


236B9 


DF5Z 


16418 


23659 


STKBOT 


16410 


23651 


ELINE 


16404 


23641 


STKEND 


16412 


23663 


ERRNR 


163B4 


236 10 


STOP 


16419 


23660 


EPPC 


16294 


2362S 


STRLEN 


16430 


23666 


ERRSP 


1G3B6 


23613 


T ADDR 


16432 


23668 


FLAGS 


163B5 


23611 


VARS 


16400 


23627 


FLAGX 


16429 


23665 


VERSN 


16393 


No Equivalent 


FRAMES 


16436 


23672 


XPTR 


1640B 


23647 
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Lineage: 40p per word £3 

Semi display: £900 per single column cenlimelre. Ring 

for information on series bookings /discounts 

All advertisements tn this section must be prepaid 
AdvcjJ-tisements are accepli^d subfecl to it^e lerms^ndcondiffcOn^ 
printed on the adverlisemenl rale card favailable on request) 




01 - 437 0699 

Send your requirements to: 
DAVID HORNE 

ASP Ltd., 1 Golden Square, 
London W1 



[ 



SOFTWARE 



CAR CURE 



TT 



TT 



-ituHiiminitti 







CAR CURE wilt IfinSiform yoiir rn.icr& inlDin 
*kp«rt fiM^hfnlC IQ N^kp yoi/ Hn4 fcuHt on 
^^Hir car Brvl fh#n ^Ifnillfw ttit CUf - 
Tflc^npcji Ccnt^« buy CAB CUflC Tfl h4lp 

iMtil u thAir iyinpt[^mi tr^cj eum Ngw 
you too un b»n«llt1 

IHwe OuMi iiri>d pJirKA^^^ m ■ rong-lit« 
piliglbC wvlie-i Enpo^ orid4fi 9«t Am«fie«n- 
EfiQll^h Crpsi r€ferenci» Au Iqe le^i thin 
mMnf 9IP«g#t nhargc fdir An hc^iir'^ workl 

Amiiffld C F»C4M jii £^n I y £d ^ 

DiK tor e BC ft ,-M ri fi 4P r ao irtcfr; ■! Cl 1 .96. 




PRDGRAMSTO HELP YOU 

OEPT 7X, 4 CLARENCE DBWE. EAST GRfcHSTEADn 
WEST SUSSEX RH19 4RZ T*l»phan» (0342) 26 ISA 



* REVIEWS 

B grenid^ii cii irforti^is 
QQT^ into making i| UHf 
tnendiy as well m 
VurKt^ondl ■ vfiry 
«Ofin#nM« pocU^A" 

-Cfl4SK 
" an w%gmn tyi4«tii . 
kifcncfitity aaiy ro use" 
'PflP4/*ir Cotrtmtftng 
Wmkiy 

AD4lhwr^ii« i^diEiO'l to 

YQ^Jt Eooikir 

dnp of IHe m04-t 
LuMful pi-ftgrimt I hAv« 

loo* VffTv childish jin4 
u»94e¥9 A »€t|w|,Pi 
company to k*tfh an 

ty» ofi" 

# COKPRCHENS1VI 

- gooiaults 

< QpKowf laylfy parti 

lof ovary EymplpfTi 

* piipaty F^uMi fdf 
frvihry pirt 

#- nocommvi^f^Cid euro 

f[?r &v«ry fpiilE 
■^ TrtCA lyrriptiQfni ol 

any lliilt 
t ^^Aiiilily fatHticauiiiig 

two tymptofflt 
+ Mtrii Hflmj for 

Q«ty t«ref«nCii 
+ Eilimiinatt faulti 

cheekfldOK 
->- RJVbiewp'rgiQFfiton 

sLimrpftry jcrei&n 

* Cull ri4iip If iti 

ClitftCullV 

* Saw diaanotJi in 
datH liiv 



XXX VIDEO 

Telephone [day or nigtn) 

0373 - S30563 

FOR DETAILS 

Glossy li^t Irom K3IK Vld«o 

Clu^, 2 91r*itham High Rd., 

London SWti 

I VO J If UH t^ i -flip '■•■• .1 ". * '--iF J$0U lli^ 



EDUCATIONAL 
SOFTWARE 



S^NCLAIH SPECTRUM AtK 

MATHS iib^A^c) 
e-11 vn$ 

A44II «fl. Sw&HA^tna^-i . 1 1 ib^in . Mulfiiail- 

calion, DivLuon and FrocEHina TiM^ 

fworciHB ir^ pgp«i tH*nifn«nt varcui 

flitficirtty »ttf*i» 

SPELLWELL 

nandomly 9#nirf*tijd wofO* al &-10 

iieft«fE DrfffFpnt ^oirmaE Q^iion Larg* 

latt«fi An *i«c*Fi4int spa!lti(id aid foi ill 

Ag«s. 

JKI itc VAT ana iMnueii iQ^ f9 00 ^^^ 

CAK3«tlei 

EOUCATIOMAL SOfTWAf^E 

39 Btaufroni Ftoad. Cam&eHey 

GUIS 1Nf T«l: 0276 23811 



BOOKS 



SCIENTIFIC 



H ALLEYS COMET n Planelanum 

?c'i-ng wiin Oicery A superb edu- 
Ci icjnal pTOducHon lof Spccuufn 
4J:JK See Haiiey s visil in itie com- 
fort ot yoLif Qiivn honie^ Pioduce 
Siar maps of pEsneEary orbits for 
any dale, today, yesierday or the 
r-iUire An Sslronorrt^cal &Kpen- 
f'^'ce Only CS95 Iro-iti AfHma 
Scieniilic CompuiiniS 33 Lilac 
Wa1h{, Hebbijrn Tyne & Vtfear 



UTILITIES 



INTERFACE 007 

Tfie U ! I ■ ^ -v^ce 10 1 ranslei 

ANY pic^: J- ■ ..'ven Hyper Loads 
to a Miaodfive [Wafa/D^sc- 
drive vers^oris avasEable shortly) 
Simply load as normal, press a 
button on Irtterrtace 007 Bnd ihe 
pf E^gram U^&ies Press a Key & 
« speCEai copy Sbvc^ to tape 
Reload ihss by MERGE Eriiet 
GO TO 2 and progfafr" viflucs'-, 
lumps onEocarrndge Canfjfjyi.'r- 
Load mdepervaeni of intenact? 

INTERFACE 007 £29.95 

l0Mif\ 5£"PleoE..-.\i-.H- 

ZIK-QUAnAPITEED (D«pl ZX) 
29 Chpdltvrtori DriVQ. Urkiworlh, 
6ury. Laeici. TvI; Otil 766 5713 



SOFTWARE 



conFuzion 



GAMES 




RESERVE 

THIS 

SPACE 

RtNG 
01-437 0699 



rm 







POOTllKUywCS 



FOR SALE 



SINCLAIR tSK rampackS for 
Zxei £6 tncliidir^g VAT & pip 
Halbsr Unit > Sony Waih. BftJIorcl, 




We use only 
10% of our 
mental 
^„.^„ potentials 

ThiH*ar*iri*wgpd«or Aiti€!tEira.i«fn tti4 
Vtaiati phjii^iii or rvcvni Hf^w 

^ Ron KMardm lMC«rtf H* in Iht t»*i£] 
fif Hit inind pPOH* lodlT tt»#f EKtiiiHn ,*h 
ndtvL 

HI Na te4h tMAHETms Tift* Uo^pfin 
StitfW [^t Ma4^£»i HiH>tt^' L Ada Ku^ir[f 
Itt4t-m mOTfl giAnI t1e^ in Ihit (tf K hon 

Ha fvvitiht iv^M inyonp cin WK* rin [ji-i 
COVtfP** la Nl-DCtr« ihe VILA?'! I>fl^ri^i |hj1 
PlAV AQ r*r #fAv«^l«d pecipip Irprr hfti.rvg 

thalf m#m«l p^inliBli lt^ I Up "ull 

Uoft andi nEK* p*api« rfa#ti ill w«iiii. ^i 
bi^ uH Diin«tii» lechAoic^ 1[^*y 

e»f art 1t^ &«»1 ^Qfil <M 1 Mt qyii -V ^^ t^ 



Find Out iQri yOuftaH Oiid«r IWir CCff^qf 

!7iii ranjiiHrif ^ftoti Mar 

lUka dvaqun ind POi P«y-it>J« re s h ^ 

0nri4i«*d. Syn«i RHlS 47 A fnc vlinkfi 



INCENTIVE 
€a95 



FREE SPECTRUM soflware lc>an 

w^^en you (Ot^ Our library Games 
eddcai tonal /uiiiilies available Full 
deiail&from "Cygnet Software: 41 2 
Fuibr-'dge Road, Weft mgto^, Peief- 
boroygh. Cambs RE 4 5SE. 



COLLECTOfifil aEOLOGlSTSI 

idenuiy those rocks anc - -.i s 
with iwo quaiily programs and 

comprehens^ve msiruciions to Ihe 
46 K Spectrum Sond E3 75 to 0. 
Carmichaeri. B San down Close.. 
Tgnbfid^r? WHis, Kf nr 
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TO ADVERTISE YOUR REPAIRS AND 
SPARES SERVICE PHONE DAVE 

01-437 0699 



FHsrconpurB^i^pniRS 



VIDEO VAULT INTERNATIONAL = 
10^ REPAIR SERVICE E3 Z 

BI^C . Oimm<»$iirr M. VJc 3Q. Aluri. QlvoI^^ Tm M 

Why rwl *n Inf I-Jip*rt4, wr offer a Kill rrpwilr ^n-icf cm orty IIattw C^mp^rtf. ^^ 

AJI P«-t]Ahr& c|in%' A Fij]1 ^ tTwinih^ |LtArAnirr, pliii c^fk-r^f f^-SpcrTni^FVt rrpAJfrtl ift'¥ ^B 

lend y^NiJ J lErr yiTiiii'' wiimIi ^^ tEi f^^r ^lui rik|^j%Tii4^rkE Jind p lea mil r ^| 

# Whlt# v^M w«lt $«rv1e* by i^r«ft**lofMl Ci»Hpii1«r £iif Invcri. ^^ 
1 Hontha wrllt#n gufetattl** an aJI r«p■lFl■^. ^^ 
Ifiilr rnAllonnl r«pplr r-n.^pfl-B|r. 

All ca«i|Mii*n ft*^nl bv ■'■U &rd*r turned ar^Muid In ^4 tin, 
Mfi«t *^p*cfn«fBp r* paired wlckbi i$ ^hhiw. 
^It iMtkr^* infMrii'd For rfilum Joumiry. 

SK-hocil rvpairli undcrtmlirrk-ilJaCinunta- •IrAlla'fal^. 

Ff*« ftoftifrarc ttrilii i-ach Spwcinim rvulrvd worclt 1^.95. 

# Ov*r B y*ar* «mp«ri»ii.c« workipq iHlJi CDiiip«l«f«, 
ONLYGLNUINI bSNCLAIHPART&USED. 

F'^oni.' I4>£iau for youT NilU- L'^fLmaLi^ or fend yOuf ti>tfkpiilef lu u^ W^th £*! ?& 
lUKriREIOM C3 )af0 4Q<Eura^.iSfiaftiIrtftvieiiiUCWrtta«arilii:tydulhe 
$j|m&> diiy ^ phani" or lal clait MhIiL ihouklyOil fi^uiri! qudtaClArl Hiil 
TO Am: KNQlllRirS WOSI WELCOME. ACCESS ¥i^LCOMrP ~ 
vrini O lAl H T I T [1 THE LOGICAL OIOICE 
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ITtflcptKicii^ GkKwp|STD04574Sb6SS&b77*il 
14d HH]h Si W«^l. Gkjuop. Dcrby^ici?. Er^rwl. 




CWPUIER REPAIRS 






1-11. 



.,tiii9iEprti 



BK. 



ffliiiiiitumjiii 






£lMtflHd#f1lM«jl#^,ft 
TXiPi^ilbiiMiiilli 

FriKft'ihi^Cvtibr^.Elllir 



SINCLAIR 
COMPUTER REPAIRS 

All rti^iChirN^t ddlpi1Ch«d >Ai|!iin 72 

^pKlrymdr.dO ZX-B1 E17« 

SphUJlTum 16 to *flK wpflr*dfl |^.D0 

(mc. EiBFta. VAT i^d rnJurn ^otUgti) 

Faf a fai! and ^«N«tl« »rinQ9, lond 

mthcm^, briflt deMcrip!Lon o1 lH-uH dftd 

cmqijfl or pdilil o-^dtr |o lh>i f^fwrti 

C*ptl!«i Comiiuttr Strvlctt, 

SIndalf Dept., 44 Ricti'i R&ld, 

Cardiff CF4 4AA 

T«l: (D222I 614401, 



SPECTRUM REPAIRS 

We expe^-ty repair ^: 
lor £17 inclusive 0* : . . 

abour and reium posuge. 

Specffums ypgraded lo 48KtO! 
Ea4 inc. PiP AI3 hey board 
faults cost only CI 2. 

R. A. ElKliDillet, 

133 London Road Soul^. 

LowetlOTt Sytlolk, 



ZX SPECTRUM REPAIRS 

CH£C« THESE FACTS 
1 rAST ReLlAflLE SEflV«CE 

J. QUAUFLED^TAFf 

3 3 MONTH GUARANTEE 

♦ - fREE POSTER * * 

S*nd votiF iTiachiH* onlv 

t*^ WICWOTHIX 

n 01 IM«or Gl i^lvn ILI INF 

T^ 03O4t»*17f 



COMPUTEfl REPAIRS 

C^mmDdoro 64 £11.00 

V^c ?D E12.S0 

SpflcErum C10.SO 

OL £30.00 

1541 Disk Driven £20.00 

and all Com mod ore syslerna. 

S«nd litJJI^ machine wllh not* 

d#4crlblna fault lo: 

Trfdeni Enler prises Lid., 

3? Lmd&n House, 

CoFTimon Road. LAngleyr, 

Slough. 

TEL^ 0753 4a7fl5. 

{AbQv* prhC«i in tACJUIIrV Qi 
[H-rlt in<f VATi 



TO ADVERTISE 

IN THIS 

SPACE RING 

01-437 0699 



SPECTRUM REPAIRS 

Ai **0lJl*l. ^ ■Ijiir'J |.' ■. i*L "w-j- 1' Sh-h- .;■■ ■ JU* 
trf DM ^"»* Qf^jUmi EKi* 

5p«tUfrtl l»DO 

^•vbHird ioyr i z po 

I |i ^ ^JB; 

Ucr^^l^* 1 i 03 

«^ .J Li-*i -.SoK^iirA-jn ri* Ir7.>t 1^ 
I44A^ m« Oh khaol. Hah -^««l, 



SPECTftUM REPAIRS 
£10,9$ irH-ltj«rv«gl lat>ij-,jr pA^ta undipAfi. 
^Ul. f«iiible service by Qu^'ififNl rn^i . 

l«# Fdi h!r«'i|j Q- flr^^^nr r "iq 

H. 5. Con)4>ut#f S«fvlCN, Un^l t 

Th# Orehcrd, Wiri^, Prtf.iQr>, 

UnuAMrt H14 ieE. T#l tOTTl] K114M. 



BBC SPECTRUM REPAIRS 

» 5 [SiJCI 'una T^p^, "I |1 fi S^ 1 n C JMii'lft. 

* Bee B r^paira tlfl-QS + iMTlt. 

ir%Biuf#n-tie iiD'a p * p 
SencI your LOfripv1<<i' wilh £h#(^e dr 
P O T«^ £ 1 8 96 and dMCfip t^n el f «utt 

Compuler Service 

4& Wvchwc«4l Avenu«. Edflwirfl. 

Hktd9i T«l &1-*i1 01:24 FL^ 



SINCLAIR SERVICE CENTRE 

F*s1 repjiif **fvic* tof Sp*ciJufn, Zxgi 
Jnlwtice 1 and fn«c^C*dfwg An gtiili 
f«paif«0 1^ ii^f^itiAl t4JI%di^d by ouf 
KMC qaaPif#d |.tttf Aytf«g4 fopaif 
iUMi £l£ by I lof TrHiPiiirnAtia-BendyDuf 
michin^ Wilh £1 iS imuita powagrl 
wiin a bfkct d^erhpli^n q* f^it l^rcv- 
WOu^ app'OK 24hra EitabltsNed 
lnltfn#t(i^4lS#rv^C9 Owf *flck ^* fully 
guAriiilffffd Pergonal cjHatawMelcjame 

OUAhTUU 

31 C»ir Arc*d«. OoiwAlrr CV1 3HX 

or phttm (03^1 24632 or |D2^3ji n 40ec^ 



FAST SPECTRUM 

and 

BBC REPAIRS 

AVERAGE E1S 

FiftST CO. IN ALL U.K. TO 
INTRODUCE WHILE-U-WAIT 
SERVICE. NOW FIRST TO 
OFFER AN INTERNATIONAL 
REPAIR SERVICE. 

■ Mosl S|»Cl^wm» i«pi^f«d m 4$ min* 

winiitn. 4nc, £100 lUK iOm 
Elm. C 1 1 Ci.50Ciiy'^»ft^ScaitOiiiivBiJ 

• H^ filddori tiuidlinfl ^Ur^4f 
B J4 hr turn^rgv-t^d 

a EvBty Wiicrg ir^*ufedfcw FttyTfi|Otjrf»v 

* Op«Jl Till 7pm Mofi ^ S*t. 

"I IWrt GOira ICf &» A I^Ffn iHiT will bfl 
ntOiV thm unlhng to Ad^iv yoy at to 
rWH* lorfiitrtdy your p^ofel^m Tfi&y 4f& 
&al!«ll HAN-COHP and ai mkII aa 
rgpa^Fino iKuHy SEleclryvi^is {ne 4I30 
qmi1« ^^Illn^ 10 dHICi^tl yfiuf jsfckblema 
wilti yoM. -aixl Evfifli' fiMsennbly c^ie^^. 
ind jmort impflrtintlyl corre^E eUfW ' 

MANCOMP LTD. 

(Dept ZX), 

Printvvorks Lane, 

Manch^st^r, 

M19 3JP. 

Tel: 061-224 1388. 



® 



SPECTRUM REPAIRS 

A Betrer Deal from Micro-World 



REPLACEMENT OF MIC. EAR & POWER SOCKET £8.95 

KEYBOARD FAULTS: RepldC«ffi«^t pi M#mtitafl«. 
Mut ft Prait iNoit-- ?ii ihrt?i? are replaced) £13.95 

NEW CASE UPPER ft LOWER Ific ne^ koybo.ircf as -iboSr'i>£l 795 
AtLOTHEf? FAULTS l^K Sfl«t1njm 07.95 flOKSpsclAjm £22.95 
POWER SUPPLIES (Speclfum - ZXSt} E9.95j 

1&-4a4^ y^ORADES {12 months warrafily} £27.95 j 

• f^rscofi lyliy mciytivw ol MAT A F^t^luni PliP 

• 4&hf lum round ^n mosi machmeH 

• 3 rnQTith?. w-eLfr^nly <3fi repair^ 
■ S«nd SPECTRUM ONLV smrabiy pftckttf cifftdy *iitirt9 

fault. fGuf fianii!- A i^ddrcsi, cheque or pofttil Ofdtt Id 



Micro-Worid Computers (ZX) 

1006^010 Manchest«f R4 Lirittiw4it», Huddersfieid HOT SQQ 
TEL 04»4 44^11^ Slwwroom orm 9^5.^0. « day* 



SPECTRUM REPAIRS 
Guirlnlvtd Six Monlhi 
We hi¥« DMA intti>vi«t^iiiig i I1 1^ pe« ^i dOmpuief ^y^Tefvi if r43tn inilhltumtilo mi^rv 
fqf gvflf 15 yikart end oMfrf yOu 

• Full DMVfhaul ar^i2 updite wilh Ait^ i^pi-r 

• S4IL m^cilht warft^tv ^ w^Ft c@mp4iil#f - nol anly th« rt^ii d«A4 
« 2*f^T Eur n around on mosl faullA • irvtltriJin-g ^ank l-ett 

• returniNJ to ytiy by firii cJah fida! fulry irtiufod 
■ Ff*ip4«1 ~ mt Piy th« piAitq* &9lh w«yt 

• AM m^yiiv* pr^c* Iqf Any fii^lE t^ 

HP fLECTRDNIC« <ZX), fflfEPOST, DEREHAM, NOAFQlJe MR 14 ^R 

T#I:CMZST327 
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ACCESSORIES 



UTILITIES 



1 



OUTPUT 
.MODULE 



odcif^t elecLronic/ 



* M&nrt^ QifHitv (hrtun* - rtfl **« ct*wa 

■ Su^U PIGS mwnlon & fflon40^/tVlt 

■ Simply p^g-i intQ tn^i»rm^ff% pprl 

" h^ HIMf ilv ^o#ti(- -luppiy r»qiflr#{l 

» ttArmfl ClMt, «ii«khMtil HII. Cti«i Mil 9nt 



THE LEADER 



ZX-QUARANTEiD hit tirib4iffi«0 
itietf ■» l!ie IffJidinig hjppiior of f^EMU^ 
INELV esiysidiUM- fipvuHNly prd»9^Arti« 
ICN* MirtdJinfl ALL typ« <Sl &ro«'iiini^ 
ffiffln Die Hyp^r pfHy Ei>n« lypoi W« 

prOf i 10 Microdrivt. «tc S*n4 i^vnfi 

lor Full Nat 



ZK-GUARANTEED {D«i>l ZK| 
^ C4idddeflon Drivff, Unt worth. 
Bury. L«nc»- t#1: 06l-T6e £712 



ALARMS 



BURGLAR ALARM Equipmenl 
Pleasa vj$il our 2.000 sq ft 
showrooms or wr^le or phone ior 
your rrd0 catalogue. CWAS Ltd.. 
1 00 Rooliy Avenye. Brmdford BD6 
10B. Telephone: (0274 J 731532 



FOR HIRE 



Hlr^ & Ex change Software. 

ElChiFiyiF your »oHur«r«f PhOTte Ot 

for delaiEs^. Software li«fe' Na 

mefn^rf 4i4p charge P^P tf^ff 

Hire tapes Ironn £i.&0. Ptione for 

T & P Sol I ware. 4 Mntift RoRd, 
N«wldod, Drax, S«lby. N&rth Yorlu. 



IK/16K ZXai high quality fiolt- 
ware* Also AZUC BXdivsm 
ZXBi world wide club for detehls 
$end ar\ SAE lo AC V.. 1 Foxweli 
Sqiji^re. Smjihfields. Noflhampton 
MN3 SAT, England 



TAPE TO DRIVE TRANSFER OF RECENT 
_ PROGRAMS 



lift* 



SPECTRUM q^neri cin iMin eraiifif m*n^cK in#LATESTl4il |4rhirpr^'*^"*l<9 '^^^ 

drlvia 4t LOW CDST wHH Ouf tOiSwl*"* and |fliorm*Ej&n ih^tlt. MoruA » wr priiiaiami 

Cirfyoyf UOl^^Y BACK OUARANTCi {noE updi!)n). 

FirilEy ypu will nmim our MP1E> |Por m''drln») oif WDiC iror Will Of ditc^rrwl pio^rinm 

Ehit give >nu srii idoiili) Cfiflv«ri pruflrtm* InelMdw tne idiNlylc chep-^fplll bvlc« 'n 

orht 9Q ^y^«i mQV«r. "VAl" Gr-eilor irid REi^thJIi, rfiihe vialtjlv «1C ^JLL mifi^aj wilh 

BJiimp^e Erinirtri MDItiOt WD1ibC4l« ^ l*p«Ci-$^- "MDlft minj.-H*i-mQfii pr^jgram*-" 

- Yowf Spflclirum 

To mijug* iri9 l«mt pragrami yi?u wiM alio n^va Qojr t? pr^r«rri whicK INCLUDES 

lhir abplily 19 AitER lnt^|4rhr IpaOtfft Eq "rKwrnaL" 

^Fi4Eur« B«ud rata mviiurvF ' Jt^hii^ 4«l«CEar 
TT caal £t.SO ckh lip« 0^ M-'tfftrt CJflrttfji* £4 ft fFnct liTt. «n tfelM W'tfflvf uIIIKIy^ 






LERM INFORMATION SHEETS 



E*cti «h««t iiHi yw lh« PETAII^ED trrtlruSliHtl ^ut^ru l>ut toflw^trtt! i.7^'..>ithj i^ 
Trflnif«nay(Mridrjv«a Ol Itifl irvw* POPULAR prpgr«n» Thfy ^^ttU EACHpkn iAE. 
Up iQ i^«4^ 9 iVBrlaCilo 

SPECIAL OFFER - TRANSFER PACK. Buy HOIb'TT M M/Ortn »rtfftl|^ ^ 
INFOnMATiON SHEETS 1-^I9f£1^,^ iotK@T (jri^e a*i>*ri tfM W|3ltb^T7 on i^pfi - 

UPDATE SERVICE; Stmi OU tipt * Ufh SAE lo hI i C^ REDL^CTION OVERSEA^: 

ma t^ Eufopei £? oEliflTi far iAtFl producr SAE for «nqulrl*«, 

LERM. DIPT ZK. 10 BnUNttWlCH flOHS. COHBT, HORtHANTS NNII ftEft 



r^ 



ZX COMPUTING 

CLASSIFIED ADVERTISEMENT — ORDER FORM 



If you have something to sell now's your chance! Don't turn the page — turn to usi 
Rates ot charge: 40p per word per issue plus 1 5% VAT (minimum of 1 5 words). Please stale 
classification and post to: 2X COMPUTING. CLASSIFIED DEPARTMENT, 

1 GOLDEN SQUARE, LONDON W1. 





































£5.25 












ezoo 












£875 












eioso 












£1225 












EU.OO 












£1575 






1 




£17,50^ 



Pfease place niy advert in ZX COMPUTING for 

[ afn enclosing my C^^que/ Postal Order ^tnEernaiionai Money 
Ord^r to^ (delete as recess a i>) Z {Mad@ payable lo A S P Lid) 

I OR Detsii my Access /Barclay card ^^^ 
(De^ie as necessary ) PEI^ 



WESM 




... issues commencing as soon as possi&ie 
PiMS« us* iLOCK CAPfTALS an<i mcfcude (K»t codes 
Nwn* (Mr(Mr«/UI««/Mir 
Addrm* 



^— I 1 1 I 1 ['■ ^1 ^1 ^P^ ^^ — r^ i 1 1 , 



Sl^hiturv. 



+ h 4 + P 1-4 I *4 I I' I «'* i *-ii I * k 



o«it. 



AH elassifittt tttvmrttsmmmnls mual b9 panl iof m md¥»nca. Dij^llm* Tsl. No^ 



4 + P-l + l1if'lil + P+4ll + l'4 + i'' 
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THE COUNTDOWN HAS BEGUN 



4tn«,DLRELL 



'■10 



%L V 



JV 



/ 



'■fS^ 



iN 



•vX 



i^*^-**? 



I 



•* 



'%i 



/' 
C 



Co, 



IR.R.F. Ca95 



m> 



'•*«ii 



'^e^^ 




Sw 



^ta 



^f^^i 



^W 



^^%»^ 



DURELL sales dept.. 

Castle Lcxige, Castle Green,Tawnton TAI 4AB 



L*?^:;? 



■S^' 







^ 



mmti 






»£^ 






m 



^r 



•^ 



1 



IJRFP^L 






.v^ 



...I . ■ 






:^' 




Hi 



%i*^ 






V I 



'V 



^ 



t: 






rtjii^i.-ouP^Jt^ 



SPECTRUM 



AMSTRAD 



R.R.P.C&95 



C TCTMc^^n "Si--''* ■ f^'^' 



DURELL sates dep.. 

Castle Lodge, Castle Green.Tauntoh TAI 4AB 




